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Introduction 


On 16 July, 1945, an event occurred that changed the world 
forever. At 5:29 AM Mountain War Time (4:49 AM standard 
time), on an empty stretch of desert 60 miles from Alamogordo 
New Mexico, a gigantic explosion occurred. 

So powerful was this blast that the earth noticeably shook 
for 30 miles around. So brilliant was the light, it was visible 200 
miles away at Los Alamos. In all a blast equal to 20 thousand 
tons of TNT. And yet all this destructive power came from a 
spherical device about six feet in diameter and weighing only 5 
tons. 

This device was the Gadget, the test device for the Fat Man 
bomb. Twenty-one days later the Little Boy bomb was dropped 
on Hiroshima, Japan. In a few seconds this beautiful city was 
reduced to ashes and 70,000 of its citizens were dead or dying. 
Three days later, on 9 August 1945, Nagasaki was destroyed by 
the Fat Man at the cost of an additional 35,000 people. These 
events effectively mark the end of the Second World War, the 
bloodiest war in human history. They also mark the beginning 
of the atomic age that many of us have grown up in. 


Last year we marked the fiftieth anniversary of the use of 


these bombs to end that war. This use has become controversial, 
primarily because most people were not even born until after the 
war ended. It is impossible to judge the actions of those involved 
in these events, however, when the only information you have is 
your high school history class lecture on the war. 

The same can be said about the whole history of U.S. nuclear 
weapons. Of the fifty year period between today and the Fat 
Man, few Americans even know how many nuclear weapons 
this country has produced or what they were for. Many Ameri- 
cans, in fact, believe many previous U.S. systems never existed, 
believing this because of previous books and articles written by 
“informed people.” 


ON 


In the beginning, the United States was the world’s only 
nuclear force. It had the bomb and it had a bomber that could 
drop it. That was about all one could say about the force, how- 
ever, since the B-29 bomber was completely vulnerable to inter- 
ception and limited in range. As for the bombs they were crude 
and only partially reliable. In truth the force existed more on 
paper then in fact. 

In the fifty years between the U.S. arsenal has seen many 
weapons come and go. Intercontinental cruise missiles, nuclear 
artillery, nuclear torpedoes, ICBMs and MIRVed missiles. The 
force grew to well over 10,000 nuclear devices and had the power 
to destroy the earth more than three times. 

Today, the U.S. nuclear arsenal has not been this small since 
the early 1950s. Because of recent agreements, there are no tac- 
tical nuclear weapons in the force today, with the exception of 
some B-61 bombs. The Navy’s fighters have lost their nuclear 
capability and Army field units no longer have nuclear artillery 
or SRBMs. In the future MIRVed missiles will be restricted to 
submarines and the ICBM may be phased out. It is a new era, an 
era in which few people know what happened in between. 

Within the pages of this book are every nuclear device this 
nation has ever deployed. Every bomb, rocket, and missile that 
ever carried a nuclear warhead. Also inside is every bomber and 
ballistic submarine we have operated. 

To understand where we are now and how drastically the 
arsenal has changed in the last five years, you need to know 
about the previous fifty years. Then and only then, as we re- 
member the end of that terrible war, can we fully appreciate this 
new era we are now entering. An era without Mutually Assured 
Destruction. 


A front view of the Gadget device. Note the amount of wiring. 
Photo by: White Sands 


Another angle on the Gadget device. It produced more energy than 20,000 
tons of TNT. 
Photo by: White Sands 


« Gadget detonation. Designated shot Trinity in nuclear testing lists. 
hoto by: White Sands 


Chapter 1 


Intercontinental Ballistic Missiles 


For more than thirty years, the ICBM has been the symbol 
of the United States’ strategic nuclear arsenal. These missiles 
are the Marines of the U.S. Strategic Triad: the first to fight. 

Research into an ICBM was first begun by the Germans in 
1944. Their planned A-9/A-10 missile set the basic performance 
requirements for the later Atlas and Titan 1 missiles. After the 
war, American scientists took up the research and, after the de- 
velopment of small Hydrogen bombs, in 1955 began develop- 
ment of the Atlas D and Titan 1 ICBMs. 

The Atlas and Titan 1 were crude, unreliable, inaccurate, 
vulnerable to attack, and expensive weapon systems. These prob- 
lems, however, were tempered by the fact that similar Soviet 
weapons had the same problem. Primarily they were city bust- 
ers: too inaccurate to be used against hardened military/govern- 
iment sites, too slow to respond to a launch order to be used in a 
lirst strike. 

The limitations in the first generation of ICBMs was lost 
with the introduction of the Minuteman | in 1962. This solid 
fuel missile made push button warfare a deadly reality. It was 
accurate, fast to respond, 90% reliable (minimum), survivable, 
and it was cheap to deploy and operate. Because of this last fact, 
the introduction of the Minuteman also marked the start of a 
inassive increase in silo construction. 

As the ICBM symbolized U.S. nuclear strength, the increas- 
ing number of Minuteman sites symbolized the arms race be- 
(ween the United States and the Soviet Union. Negotiations be- 
van to curb the growth in these weapons, resulting in the Salt 
One agreement limiting the number of ICBM silos the two na- 
‘ions could have. Almost immediately both sides began deploy- 
ing MIRVed missiles, like the Minuteman III, but it was a start- 
ing point. Further agreements- Salt Two, Start One, and now 
Start Two-have placed further controls on these long range weap- 


Ons. 


by the year 2000 the U.S. ICBM force will have fewer missiles 
and warheads than it had in 1969. 


ATLAS (SM-65) 


SPECIFICATIONS: ATLAS (D) ATLAS (E) ATLAS (F) 
Length: 75 ft 82 ft 6 in 82 ft 6 in 
Diameter: 10 ft, All Models 


Weight: all models from 260,000 to 268,000 Ibs. 


PERFORMANCE 
Speed: 15,000 mph Apogee: 500 miles 
Range: 5,500 to 9,000 miles CEP: 2,000 ft 


PROPULSION: All Atlas models are powered by one sustainer 
and two booster engines. 
The fuel is Kerosene (RP-1) and the oxidizer 


is Liquid Oxygen (LOX). 
Max Thrust Atlas (D): Sustainer- 60,000 Ibs, 
Boosters- 300,000 Ibs total. 
Max Thrust Atlas (E/F):Sustainer- 57,000 lbs, 
Boosters- 330,000 Ibs total. 


STAGES: 1.5 


GUIDANCE: Atlas (D)- Radio Command 
Atlas (E/F)- Bosch Arma Inertial Guidance 


WARHEAD: Atlas (D)- Squadron 1: — one 4 megaton W-49 
warhead in a Mk-2 RV. 
one 4 megaton W-49 
warhead in a Mk-3 RV. 
Atlas (E/F)- all squadrons: one 4 megaton W-38 war- 


Squadrons 2,3, and 4: 


4 d Today, the U.S. ICBM force is a mix of 25+ year old Min- 
Wate (a uleman IIIs and newer Peacekeeper missiles. As a result of the 
aT Start Two agreement, the Peacekeepers are to be withdrawn from 

ervice. As for the older Minuteman IIIs, they will be exten- 
ively refurbished and then fitted with a single warhead. Thus, 


head in a Mk-4 RV. 
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CONTRACTOR: Convair (now General Dynamics) 


NOS. MISSILES DEPLOYED: 129 - 30 Ds, 27 Es, and 72 Fs 


eft: An early Atlas D test missile roars from a launch pad. It is carrying 


(he early, blunt Mk-2 RV used on both the Atlas D and the Thor IRBM. 
he picture is quite good, for it shows all three main engines and one of 
(he two vernier trim rockets. 

hoto by: Hughes Convair Division. 


The Atlas was the first Intercontinental Ballistic Missile - 
(ICBM) ever deployed by the United States. To the world in 
1959 it was the symbol of U.S. nuclear supremacy. To the United 
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States military, however, it was a complex weapon that would 
have been difficult to use in a conflict. 

Immediately after Germany surrendered, U.S. scientists and 
technicians began extensive studies of captured V-2 documents 
and missiles. This research, plus information supplied by G- 
erman scientists, uncovered the plans and computations for the 
A-9/A-10, the first true intercontinental missile, and Hitler’s 
Ultimate weapon. Though many in the military considered such 
a weapon impossible, this had to be determined scientifical- 
ly. Thus, in 1946, the Army Air Service began a series of feasi- 
bility studies into long range missiles. One of these programs 
was the Consolidated Vultee MX-774 project, begun on 19 April 
1946, 

Initially, the MX-774 project involved the study of two dif- 
ferent types of missiles: a subsonic cruise missile, and a super- 
sonic ballistic missile. The cruise missile had advantages in that 
it used proven technology, while the ballistic missile could pen- 
etrate present air defense systems. This fact led Consolidated 
Vultee to conclude that the ballistic missile had the greatest po- 
tential for success, and thus concentrated its resources on the 
ballistic problem. A wise decision considering that one year later 
the Air Force cancelled the cruise missile study in favor of the 
Northrop Snark (MX-775). 

Consolidated’s ballistic missile research centered on reduc- 
ing vehicle bulk weight. By using new lightweight construction 
techniques, they planned to build a V-2 size missile that was half 
a V-2’s weight. At this reduced weight-while maintaining the 
same fuel capacity-the missile would have twice the V-2’s range. 
To prove this, construction began on ten MX-774 research rock- 
ets. 

Though they looked like a V-2, the MX-774 rockets were a 
revolution in missile design. Instead of having V-2 style internal 
fuel tanks, Consolidated sealed the MX-774’s skin to create in- 
tegral fuel tanks. To get rid of drag producing control fins and 
heavy control rockets, a gimballed rocket motor was installed. 
This engine produced changes in the missile’s flight path by 
means of thrust vectoring. Finally, a separable nose cone was 
used, making it unnecessary to cover the entire missile with a 
heavy heat shield. 

Another design concept developed in the MX-774 program 
was pressure stabilized flight structure. In this concept, instead 
of a heavy internal bracing system, a greater-than-atmospheric 
pressure is placed inside the missile. Like an inflated football, 
this pressure stiffens the skin, preventing its collapse under flight 
loads. This weight reduction feature allowed the missile’s skin 
to be thinner than a dime. This design concept had a flaw, how- 
ever, in that if a small hole appeared in the skin the internal pres- 
sure would be lost. If this happened, like a limp balloon, the 
missile would collapse under its own weight. This problem would 
make the later Atlas vulnerable to conventional weapons (Bul- 
lets, shell fragments, etc). 

Immediately after the war ended, Congress began rapidly 
curtailing military spending. By 1947, the Air Force could no 
longer fund all its missile and rocket programs. Thus, the ser- 
vice began cancelling projects that were determined to be either 
duplicative or highly speculative in their results. Since many 
viewed the whole idea of an intercontinental ballistic missile as 
impossible, the MX-774 program was cancelled in late June 1947. 

Though the program had been cancelled, Consolidated was 
given permission to use what funds remained to complete and 
test three of its MX-774 missiles. The first was launched on | 


An Atlas F sits on a launch pad at Cape Canaveral, Florida, 19 October 
1962. The objective of this flight was to gain statistical flight data. We can 
see that the missile has already been fueled because of the large coating of 
frost from the MK-4 RV to the top of the U.S. Air Force emblem. The 
launch was successful. 

Photo by: U.S. Air Force. 


July 1948, and functioned perfectly for one minute until a mal- 
function occurred, causing the main engine to shut down. The 
second flight, on 27 September, was somewhat more successful, 
with the missile reaching an altitude of 40 miles before a mal- 
function caused it to explode. The final launch, on 2 December, 
also achieved a high altitude before an internal explosion de- 
stroyed the missile. Though it may sound unbelievable, these 
three flights were actually very useful. Considering that many 
missiles of the period did not leave the launch pad, these flights 
were an achievement. 

For three years after the cancellation, Consolidated Vultee 
(now renamed Convair) continued-at its own expense-limited 
studies into long range ballistic missiles. Under the direction of 
its chief Engineer, Karl J Bossart, in May 1949 Convair devel- 
oped the one and one half stage missile design (an Atlas trade- 
mark). Similar to the modern Shuttle’s system of propulsion, 
this design allowed the ignition of both the sustainer and the 
booster engines at lift-off’. Two minutes later, the boosters and 
their aerodynamic fairing are jettisoned, leaving the sustainer 
motor to push the missile to space. This design was chosen be- 
cause there was no assurity that a sustainer engine would ignite 
at altitude, a requirement of pure multistage missiles. 

The work done by Convair’s chief engineer gave the com- 
pany a big lead in ballistic missile design. Thus, when funding 
for new weapons became available after the 19 August 1949 
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detonation of the Soviet atomic bomb, Convair was able to make 
a strong proposal. The start of the Korean War on 25 June 1950 
accelerated the process, and on 23 January 1951, Convair was 
awarded the contract for the MX-1593 long range missile. By 
September the program was officially known as Atlas. 

Almost two years after the Atlas program began, on | No- 
vember 1952 the United States detonated the world’s first mega- 
ton class thermonuclear device (H-bomb). This event, itself his- 
torically significant, was very important to the Atlas program. 
Until that time, a major problem with the ICBM was that it was 
not accurate enough to be effective with the high kiloton class 
fission warheads then available. If the missile was armed with a 
hydrogen bomb, however, the Atlas could be a mile off target 
and still be effective. Thus, the only problem left to be solved 
was making a missile capable of carrying a 65 ton warhead?-the 
weight of this new bomb. 

Believing that a smaller bomb could be produced, and us- 
ing payload data supplied by the AEC, in 1953 Convair com- 
pleted a preliminary design for the Atlas. The culmination of 
eight years of work, this design featured dime thin, pressurized, 
integral fuel tanks; one and one half staging; gimballed rocket 
motors; and vernier trim rockets. It also was a monstrous mis- 
sile: 90 feet long, 12 feet wide, and with five main engines pro- 
ducing 600,000 Ibs. of thrust. Such a missile would have been 
too cumbersome to deploy effectively’. 

On 10 February 1954, the Strategic Missile Evaluation com- 
mittee announced that a possible breakthrough had been made 
in the design of small, high yield hydrogen bombs. Possibility 
then became fact on | March 1954 with the successful Pacific 
detonation of one of these new bombs during the Operation Castle 
test series. Code Named Bravo, this bomb was not only success- 
ful, it exceeded its planned 7 megaton yield with a 15 megaton 
blast. 

Because it was more powerful than planned, the Bravo bomb 
showed that the Atlas’s warhead could be even smaller than origi- 
nally planned. Because of this, and a 8 February 1954 Rand cor- 
poration report advocating a smaller missile, the 1953 design 
was reduced in scope to that of the present Atlas. The design 
was then frozen in December of 1954 and, on 14 January 1955, 
the Air Force awarded Convair the contract for the development 
and testing of the Atlas missile. 

The same year that the development contract was issued, 
the CIA disclosed that the Russians were also working on an 
|CBM. This fact, plus evidence that they were already launch- 
ing IRBMs, caused the U.S. government to believe that the So- 
viets were ahead in ballistic missile technology. As a result, ap- 
proval was given to accelerate the Atlas’s development through 
ihe flight testing of a pre-prototype missile. Called an Atlas “A,” 
this model had no sustainer motor and only a dummy warhead. 
lts purpose was to find any major flaws in the Atlas’s basic de- 
sign before the first true intercontinental models were completed. 
lo history, the testing of this missile cut a year off the Atlas’s 
development. 

The first flight of an Atlas “A” occurred on 11 June 1957. 
\fter a successful lift-off, the missile functioned properly for 
about one minute. Then a serious malfunction occurred in a 
booster engine, forcing ground control to destroy the missile. 
[wo months later, on 20 August, the Soviet Union announced 
that it had successfully launched and controlled an Interconti- 
nental Ballistic Missile. With no evidence to back up this claim, 
however, this announcement was dismissed as propaganda. The 


An Air Force Atlas F is seen here just leaving its Cape Canaveral launch 
pad on 5 December 1962. 
Photo by: U.S. Air Force. 


second launch of an Atlas “A” then occurred on 25 September 
1957. Like the first flight, the missile was successful for three 
minutes before a malfunction forced its destruction. Nine days 
later the Soviet Union launched Sputnik. 

Sputnik did more to get the Atlas developed than any other 
event. Spurred on by its launch, on 5 October 1957 the Secretary 
of Defense gave his approval for the first U.S. ICBM deploy- 
ment program. Under this program, four Atlas and four Titan 
squadrons were to be operational by December 1962. Following 
this, on 17 November, HQ USAF activated Vandenberg AFB as 
the first ICBM and IRBM training site. Then, on 12 December, 
the deployment program was enlarged further to nine squadrons 
operational by 1962. The first successful Atlas launch then oc- 
curred on 17 December 1957 with the third Atlas ‘““A” complet- 
ing a 600 mile flight. 

On 3 June 1958 the eighth Atlas “A” was launched, com- 
pleting the first phase of testing: half of the flights were success- 
ful. Testing of the three engined Atlas Bs then began on 9 July 
1958, with the first successful flight of 2,500 miles occurring on 
August 2. Successively longer flights followed on 28 August 
and 14 September, and, with the seventh launch on 28 Novem- 
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ber 1958, the first full range flight of 6,325 miles was achieved. 
Testing of the improved pre-production Atlas C then began on 
23 December (All totaled, 25 Atlas missiles were launched be- 
fore the first Atlas D was tested). 


ATLAS D 

With the success of the Atlas B and C, on 29 July 1959 testing 
began with the first production model, the Atlas D. Two months 
later, at 11:49:30 PDT, on 9 September 1959, an Atlas D was 
successfully launched from Vandenberg AFB. This flight served 
to inaugurate the first operational U.S. ICBM base. The first 
nuclear armed missile then went on Combat alert on 31 October 
1959 at launch site 576A-1. 


Two Atlas D’s sit on their launch pads at Vandenberg while a B-52 flies 
overhead. These were the first operational U.S. ICBMs, using open air 
gantries and soft launch sites. The gantries, or work towers as Air Force 
personnel called them, both lift and place the missile on the pad. It then 
roles away to allow a clear launch. 

Photo by: U.S. Air Force. 


The first Atlas D squadron (Vandenberg AFB) consisted of 
two satellite bases, each consisting of a launch control center 
and three open air launch pads. As far back as 1957, however, it 
was realized that this form of basing was too exposed for effec- 
tive security. Thus, a directive was issued calling for the devel- 
opment of a new launcher for use at follow on bases. Called a 
Coffin, this new launcher was capable of withstanding 25 PSI 
overpressure’. 

Outwardly, a Coffin launcher resembles a large concrete and 
steel warehouse, with large folding metal doors at either end. 
Loading was easy: The Atlas was simply rolled in horizontally 
through one door (the other door covered the blast deflector). 
Once inside, the Atlas remained in this horizontal position until 
a launch order was given. Then the roof of the building slid away 
and the missile rotated into firing position. Once vertical, fuel- 
ing would commence, and within 15 minutes the missile could 
be launched. 

Construction of the first Coffin base began in June of 1958 
at Warren AFB. The first successful Atlas D launch from a Cof- 
fin occurred on 22 April 1960. Following this, the first Atlas D 
complex at Warren (564 A) was turned over to SAC on 8 August 
1960. 


The second Atlas D squadron, the 564th Strategic Missile 
Squadron (SMS), was declared operational on 2 September 1960. 
This unit, similar in basic design to the first Atlas squadron, con- 
sisted of two satellite bases. Each base had one launch control 
center and three above ground coffin launchers two hundred yards 
part. Soon after this, on 7 March 1961, the 565th SMS became 
operational at Warren, and on 30 March deployment was com- 
pleted with the 549th SMS at Offutt AFB. These last two squad- 
rons differed from the first squadron in that each had three satel- 
lite bases. The launchers were also placed farther apart, and the 
launchers had split roofs that separated at the center for launch. 

Even with the new Coffin launcher, the Atlas D was still 
highly limited by its use of radio command guidance. Besides 
being jammable, this system required the missiles to be based in 


eae t 2 fe 
An Atlas D with a Mk-3 RV rises from its coffin launcher at Vandenberg 
AFB on 16 December 1960. The last D squadrons used coffins, though this 
launcher is more commonly thought of as an Atlas E launcher. The large 
open door to the left of the missile is the cover door for the launcher’s 
blast deflector. 
Photo by: U.S. Air Force 


tight little groups. The system also restricted the rate at which 
the missiles could be launched from a satellite base to one every 
5 minutes. Add to this the fact that it took 15 minutes to fuel the 
missiles and 30 minutes to launch an entire Atlas D squadron. 


ATLAS E 
On 24 April 1958, the Secretarty of Defense directed that the 
Atlas deployment program be expanded to nine squadrons. These 
five new squadrons would not only use an improved Coffin 
launcher system, but the missiles would be inertially guided. This 
directive marked the beginning of the Atlas E program. 

The Atlas E was a more effective weapon than the Atlas D. 
Not only did it use the Titan 1’s Bosch Arma inertial guidance 
system, it was powered by the improved MA-3 propulsion sys- 
tem. It also used the larger, more accurate Mk-4 re-entry ve- 
hicle. Testing of these components began on 8 March 1960 with 
the launch of a Bosch Arma guided Atlas D. By Octobe, two 
such flights had been achieved, and the first Atlas E with the 
MA-3 power plant was launched on 11 October. The failure of 
this launch did not delay development, however, and on 15 No- 
vember a Mk-4 re-entry vehicle was successfully launched by 
an Atlas D. The first Atlas Es then arrived at Fairchild AFB on 3 
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lfere is an Atlas E ready for firing from its coffin launcher at Vandenberg 
APB, 29 May 1961. We can tell it is an E from the short, fat bulge on its 
left side. This unsightly bulge housed the inertial guidance unit that gave 
Atlas Es a mass launch capability. 

Photo by: U.S. Air Force. 


December 1960. The first successful Atlas E flight was then com- 
pleted on 24 February 1961. 

The delivery of the first missiles was not the end of the At- 
las B’s troubles. On 7 June 1961, during the first attempt to launch 
(he missile from a coffin, the missile exploded on lift-off. As 
with the failure of the first Atlas E launch, however, the program 
was not delayed one bit by this failure. The first E squadron, the 
567th SMS at Fairchild AFB, was declared operational on 28 
September 1961 and then combat ready on 11 November. That 
same month the second Atlas E squadron was completed at Forbes 
\PB. Then, on 20 November, the last squadron, 566th SMS, 
was completed at Warren AFB. The first successful Atlas E “cof- 
fin” launch then occurred on 28 February 1962. 

Unlike the Atlas D, the Atlas E was deployed in what is 
called a 1X9 dispersal pattern. In this pattern each squadron con- 
ited of nine coffin launchers spread out over a wide area. Each 
|auncher had its own launch control center and housing facilities 
for the launcher crew. Finally, to increase nuclear hardness, the 
luunchers were semi-buried. Only the roof and the two doors 
were not covered. 


An Atlas F rises out of its underground silo. Note the jet of liquid oxygen 
vapor caused by the fueling operation. In just a few more minutes the 
missile’s flame bucket will be clear of the silo, and the Atlas can be 
launched. 

Photo by: Convair 


ATLAS F 


Even as the Atlas E program was getting underway, the Air Force 
concluded that the Titan 1’s underground silo launcher was the 
most survivable method of basing. As a result, less than four 
months after construction began on the first test coffin, on 4 
November 1959 construction began on the first Atlas missile 
silo. Five months later, in April of 1960, the Air Force added 
five more squadrons to the Atlas force. Each of these new squad- 
rons had 12 silos and one launch control center (a 12X1 pat- 
tern)’. This was the beginning of the Atlas F program. 

The Atlas F was essentially an Atlas E with minor changes 
to the fueling system to accommodate the new silo launcher. 
The first launch of this model occurred on 6 August 1961 and 
the first successful flight was achieved on 22 August. The first 
successful silo launch then occurred on 1 August 1962 and on 9 
September the first squadron was declared operational at Schilling 
AFB. Over the next two months Atlas Fs also became opera- 
tional at Plattsburg, Walker, Lincoln, Altus, and Dyess AFB. The 
last Atlas F squadron (the 579th at Walker AFB ) was declared 
operational on 30 November 1962. 

By deploying the Atlas in underground silos, the surviv- 
ability of this missile reached its peak. When inside these con- 
crete structures, 175 feet deep and 52 feet in diameter, only a 
direct hit by a nuclear warhead could destroy the missile. Sur- 
vivability during launch was also improved because the Atlas F 
could be fueled while inside the silo. Thus, the missile was only 
exposed to attack in the two minutes needed to raise it to the 
surface. The silo even allowed a quick fire mode in which, dur- 
ing periods of crisis, the missiles could be kept fully fueled for 
extended periods. Under this operating procedure, the United 
States could fire the entire Atlas force within five minutes of a 
launch order. 

The Quick Fire operating system may have been used dur- 
ing the 1962 Cuban missile crisis. In late October all the Atlas 
Fs at Schilling, Dyess, Lincoln, Plattsburg and Altus AFBs were 
put on alert. 
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Though the Atlas F was the most survivable of the Atlas 
models, it also had the most problems. By late 1963, hydrocar- 
bon spills at the silos had become serious problem. Thus, on 4 
November the Air Force initiated project “HYCARB” to correct 
the problems. Renamed “Tiger Cat” on 18 February 1964, the 
program was terminated on 1 December 1964 just at the start of 
Atlas F phaseout*. 

Hydrocarbon spills were just one problem with the Atlas F. 
On 2 December 1963, the Air Force began project “Hot Bath” to 
improve the pod-air conditioning system, which was completed 
on 10 February 1964. Further improvements were done under 
project “RED HEAT,” implemented on 26 December 1963. 

These system problems however were nothing compared to 
the accidents that occurred with the Atlas F. On 1 June 1963 an 
Atlas F at Walker AFB (site 1) exploded during propellant load- 
ing destroying its silo. The next year three more missiles ex- 
ploded during the same operation. Two of the missiles were at 
Walker AFB: site 5 on 13 February and site 2 on 9 March. The 
last was at Altus AFB on 14 May 1964. These explosions, the 
only ones in the Atlas program, made the F model the most dan- 
gerous of the Atlas missiles. 

After the deployment of the last Atlas F, on 27 June 1963 
the Air Force redesignated all the Atlas models. The Atlas Ds at 
Vandenberg were changed from SM-65D to PGM-16D: P stand- 
ing for soft pad, G for surface to surface, and M of course for 
missile. The Atlas Ds and Es in Coffins became CGM-16D and 
CGM.-16E (the C of course for Coffin), and the Atlas Fs became 
HGM.-16F (the H for Hardened silo). This was action was done 
as part of a joint Air Force, Army, and Navy program to develop 
a unified designation system. 


PHASEOUT 


ATLAS D/E 

With the 28 February 1963 completion of the first Minuteman 
squadron, the Atlas missiles rapidly became obsolete. In April, 
the Air Force concluded that it was no longer militarily neces- 
sary, or economically practical, to continue operating the Atlas 
Ds and Es. As a result, on 24 May 1963 approval was given for 
the withdrawal of all the Atlas Ds by 1965 and all Es by 1968. 

Phaseout began at Vandenberg AFB on 1 May 1964 with 
the removal from combat alert of the Atlas Ds at launch com- 
plex 576B (the coffin unit). Warren AFB was next, with the first 
missiles being shipped out on 26 May. The first squadron, the 
564th SMS, was then inactivated on | September. The Last se- 
ries D was then removed from alert on 1 October 1964 (the 549th 
SMS at Offutt). 

Even as phaseout of the Atlas D’s was beginning, on 16 
May 1964 Secretary of Defense McNamara ordered the Atlas Es 
phased out by the end of Fiscal Year 1965. Thus, the first Es 
were taken off alert on 4 January 1965 (all three bases had mis- 
siles removed from alert). The last Atlas E was removed from 
service at the 567th SMS, Fairchild AFB on 31 March 1965. 


ATLAS F 


In the beginning, the Atlas F was not part of the original Atlas 
phaseout program. The high cost of modifying and repairing the 
sites, however, soon made the system too expensive to operate. 
Unofficially, Atlas F retirement began on 22 June 1964. On that 
day the Air Force permanently redesignated Walker AFB as a 
1X9 dispersal site instead of rebuilding the three damaged silos. 


Then, on 19 November, Secretary of Defense McNamara started 
project “Added Effort” to have the Atlas F withdrawn by June 
1965. 

Though removal of the first missiles was originally to begin 
on 5 January 1965, the first Atlas F was withdrawn from alert at 
Dyess AFB on | December 1964. This missile, plus one at Altus, 


AnAtlas F is just rising out of its silo. Here you can see the exhaust hole 
for the oxygen vapor created when the super cold liquid oxygen comes in 
contact with the warm missile fuel tank walls and boils. It will continue to 
boil like this until it has cooled the missile’s skin down to that of liquid 
oxygen. Then the missile’s liquid oxygen tank can be filled with liquid 
oxygen for the flight. 

Photo by: Hughes Convair division 


was removed early, eliminating a planned maintenance opera- 
tion. Phaseout was then completed on 12 April 1965 with the 
removal of the last Atlas F at Lincoln AFB. 

The Atlas is still an important missile in the United States 
inventory. Today, as a satellite launch vehicle, it is still contrib- 
uting to the defense of the nation. Its newest version, the Atlas 2, 
can carry the payload of an early Titan III missile at far less cost. 


Notes 

'The Atlas’ booster engines draw their fuel from the same tank as the sustainer 
motor. In the shuttle system the boosters are independent, solid fuel rockets. 
>The Space Shuttle can carry a maximum of 55 tons into orbit. 

5A source has commented that Convair was just playing for time. If a weight 
reduction was not possible, or the weight could not be reduced far enough, the 
Atlas would have been canceled in favor of the Navaho Cruise missile. In the 
end the Navaho was canceled in favor of the Atlas. 

‘Even at this overpressure rating, there was a 98% probability that the Coffin 
would be destroyed if an Atlas-sized warhead detonated 2,000 ft away. 
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evelopment of the silo can be traced back to 26 December 1957, when HQ 
‘AC asked the Air Force Ballistic Missile Command to make a feasibility study 
of a super hard missile site. 

On 3 April 1964, it was discovered that the MEA wall panels in the Atlas F sites 
fad become contaminated by hydrocarbons, and replacement was required. 


TITAN 1 (SM-68) 


SPECIFICATIONS 
Length: 98 ft 
Diameter: First stage- 10 ft 
Second stage- 8 ft 


Weight: 220,000 Ibs 


PERFORMANCE 
Speed: 15,000 mph 
Range: 5,500 to 6,300 miles 


Apogee: 500 miles + 
CEP: about a half mile 


PROPULSION: 
First stage: two 150,000 Ib thrust Aerojet LR- 
87-AJ-1 
Second stage: a 80,000 Ib thrust Aerojet LR-91- 
AJ-1 
The engines burned a mixture of Liq- 
uid Oxygen and RP-1 (Kerosene). 


(\U!DANCE: Radio Command guidance by Bell Telephone Lab and 
Remington Rand UNIVAC 


WARHEAD: either a W-38 or a W-49 4 MT thermonuclear warhead in 
a Mk-4 re-entry vehicle 


© ONTRACTOR: Glen L Martin Company (Now Martin Marietta) 


NOS, MISSILES DEPLOYED: 54 deployed- 163 constructed, 67 flown 
(962?) 


lhe Titan 1 was the second ICBM to be deployed by the 
\nited States. The first U.S. ICBM of the two stage design, it 
ws the largest of the first generation U.S. ICBMs. 

Early in 1954 the Air Force began issuing contracts to vari- 
ous companies for alternative engines, re-entry vehicles, and 
»vidance systems for the Atlas missile. Known as second sourc- 
vy, \f any of the primary Atlas components failed in develop- 
ment, the alternative would be used in its place. Years later these 
»ontracts would become the basis for the Titan 1 ICBM. 

!hroughout 1954, many scientists and politicians challenged 
‘ye yovernment’s policy of only developing a single ICBM de- 

‘yn. For politicians, if we had two programs we would have 
om petition. Competition, in turn, would result in low costs and 
wher quality (obviously a Republican philosophy). For the sci- 
‘sts (including Werner Von Braun), a vehicle that did not use 
‘ye Atias’s vulnerable inflated structure design was needed in 

‘his design failed. These arguments, plus the on-going work 
'y the Soviets into both IRBMs and ICBMs, finally proved de- 

Thus, on 27 October 1955, the Air Force issued the Mar- 
') company the contract for the SM-68 Titan. 

\ sing the alternate Atlas components as a starting point, 
') s/n began development of a two stage semi-monocoque mis- 

\n this design, internal structural stringers, running the length 

missile, are used to strengthen the structure. Though heavier 
yon the Atlas design, the semi-monocoque vehicle could main- 

\s shape without internal pressurization. This added strength 


also allowed a higher takeoff acceleration and a heavier war- 
head. To achieve the required range, however, it also had to be a 
multi-stage missile. This more complicated design would take 
longer to develop. 

For the first two years the Titan program just ambled along, 
the construction of its development and manufacturing facility 


A Titan 1 takeoff from Cape Canaveral on 28 September 1960. Note the 
two stage design and the smaller diameter second stage. 
Photo by: U.S. Air Force. 


being the only significant event. This was because the Air Force 
was only planning to deploy Atlas (Titan would only be deployed 
if Atlas became extensively delayed). With the launch of Sput- 
nik, on 4 October 1957, however, the situation changed quickly. 
On 5 October the Secretary of Defense approved a revised de- 
ployment program calling for four Atlas and four Titan | squad- 
rons to be operational by December of 1962. This was the first 
U.S. ICBM deployment schedule to be approved at all levels. 

Even with its new deployment requirement, the Titan | was 
still to play second fiddle to the Atlas. Thus, when the Atlas E 
program needed an inertial guidance system, the Titan’s Bosch 
Arma unit was “pirated”, leaving Martin to make do with the 
radio command guidance system developed by Remington Rand 
UNIVAC. This change in guidance had its compensation, how- 
ever, for though the radio system was slower, and susceptible to 
jamming, it was more accurate than the inertial system. 

With the delivery of the first missile on 17 June 1958, test- 
ing of the Titan 1 began. The first launch attempt was on 20 
December (the first stage was live, the second stage was a dummy 
filled with water). Three attempts later, on 6 February 1959, this 
missile! successfully completed its planned flight of 300 miles. 
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Titan 1 test missile 5105 in-flight from Cape Canaveral on 20 January 
1961. Structurally, the Titan 1 was stronger than the earlier Atlas D. This 
made it a better military weapon, but as a later satellite launch vehicle it 
was just too heavy to be economical. 

Photo by: USS. Air Force. 


Two additional flights then followed and, on 4 May, successful 
stage separation was achieved with missile A-6. 

With the success of 4 May, testing then began on the full 
range missile. Development problems also began, with the two 
static test vehicles, B-4 and B-3 exploding on 15 May and 3 
July, respectively. Following this, during the first planned full 
power flight on 14 August 1959, missile B-5 exploded on the 
pad. Four months later, on 12 December, a further delay occurred 
when, during the first flight with a live second stage, missile C- 
2 exploded just above the pad. As a result of these failures, it 
was not until 27 January 1960 that a successful two stage flight 
of 2,200 miles was completed (missile used was B-7A). 

Two flights after the 27 January launch, on 24 February 1960 
the first 5,000 mile flight was completed. This distance was re- 
peated on 23 March, 21 April, 13 May, and 27 May; Two shots, 
8 March and 8 April, were moderately successful due to prob- 
lems with the second stage. Problems would arise again, how- 
ever, on 1 July when the first launch of a production J model 
Titan 1 ended with the missile being destroyed just 300 feet off 
the pad. A second failure with the J model then occurred on 28 
July when the vehicle fell into the sea just 80 miles down range. 
The first successful J flight would not occur until 10 August, 
when a production vehicle completed a 5,000 mile flight. The 
following month, on 24 October, aJ model completed a flight of 
6,100 miles. The year would end, however, with a Titan 1 ex- 


A Titan 1 lifts off from a pad at Cape Canaveral. Technically, the Titan 1 
was a superior vehicle to the Atlas ICBM. Operationally, however, it 
suffered from the same problems that bedeviled the Atlas units. 

Photo by: Martin Marietta 


ploding during its first silo lift launch attempt on 3 December. 
The elevator collapsed, causing an explosion. 

Testing of the Titan 1 continued into 1961, and on 23 Sep- 
tember the first successful silo lift launch was achieved. The 
first all SAC launch of a Titan 1 occurred on 20 January 1962, 
and on 29 January the last Titan 1 test missile was launched. 

While testing of the Titan 1 was underway, on 19 May 1961 
the first Titans began arriving at Lowry AFB. The first missiles 
were emplaced on 6 October, and on 18 April 1962 the first squad- 
ron was declared operational. These missiles then went on com- 
bat alert on the 20th of April. The second, third, fourth, and fifth 
squadrons were then completed in the following order: Lowry, 4 
May; Mt Home, 16 August; Beale, 1 September, and Ellsworth 
on 26 September. The sixth and final squadron then became op- 
erational at Larson on 28 September, and by 5 May 1963 all the 
units were declared Combat Ready. 

The Titan 1 was deployed in what is called a 3X3 dispersal 
pattern. In this system a squadron consisted of three missile com- 
plexes spread 10 to 12 miles apart, each complex having three 
silos and one Launch Control Center. The silos, 160 feet deep 
and having 232 ton doors, afforded the missiles complete pro- 
tection from conventional weapons and a nuclear survivability 
up to 100 PSI? overpressure. As for the LCC, buried 50 feet down 
and connected to the silos by tunnels, it had all the equipment 
necessary to ready and fire the missiles, as well as living quar- 
ters for the maintenance personnel. 
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Exhaust steam billows from the flame bucket of this Titan 1 launch pad as 
the vehicle builds up thrust for takeoff. The Titan 1 had a higher takeoff 
acceleration than the Atlas series. This higher acceleration, however, was 
nothing compared to the super high launch acceleration of the Minute- 
man, which would be operational within a year of this launch. 
Photo by: Martin Marietta. 


Though the Titan 1 was superior in design and firepower to 
the Atlas, it still suffered from its use of non-storable liquid fu- 
els. Besides requiring more maintenance than the later solid fuel 
Minuteman, the Titan’s liquid fuels created a safety hazard. On 
24 May 1962 a Liquid Oxygen leak caused a silo explosion at 
Beale AFB (the silo was rebuilt and reactivated on 9 March 1963). 
Following this, on 10 August 1964, while down loading RP-1 a 
malfunction occurred, causing the fuel to rapidly drain out of 
the vehicle. The vacuum produced inside the missile overstressed 
the structure, and the missile imploded. This incident was bad 
enough to be classified as a Dull Sword or nuclear safety defi- 
ciency incident?. Thus, with the deployment of the Minuteman 
and the Titan IIs, it became neither militarily necessary, or eco- 
nomically practical, to continue operating the Titan 1. Phaseout 
was then approved on 24 May 1963. 

Initially, the Titan 1 was to be phased out of the arsenal by 
1968. On 26 May 1964, however, Secretary of Defense 
McNamara ordered the program accelerated so retirement would 
be completed by June 1965. Phase out then began on 9 October 
1964 with the ending of Titan 1 Phase 1 Operational Readiness 
Training at Vandenberg AFB. The first missile was then with- 
drawn from alert on 4 January 1965, and on April 15 the last 
Titan 1 was shipped to Norton AFB for storage (the last missile 
was removed from alert on April 1). 

Though its time in service was short—four years—the Ti- 
tan 1 was a very important missile to the history of Rocketry. 
The first big multi-stage missile, the technology learned in its 
development was later used in the development of the Titan II 
ICBM, the Titan III satellite launch vehicle, and the Saturn V 
moon rocket. 


Notes 

'Missile A-3 was damaged during the 20 December 1958 attempt. Repairs took 
until January of 1959. 

*Hardness to 100 PSI overpressure was required when construction of the first 
Titan sites was approved on 7 June 1958. 

‘One additional accident involving the Titan 1 occurred on 18 March 1963. On 


that day, a Titan | based at Larsen AFB caught fire following the accidental 
ignition of a separation rocket. The incident was a minor one. 


MINUTEMAN (LGM-30) 


SPECIFICATIONS: 
Minuteman 1A -1B -II -Ill 
Length: 53 ft 8 in 55 ft 11 in 57 ft 7 in 59 ft 9.5 in 
Diameter: First stage, all models - 5 ft. 6 in 
Weight: 65,000 Ibs same 73,000 Ibs 78,000 Ibs 
PERFORMANCE 


Range: 6,300 miles 6,000 miles 7,021 miles Mk-12, 8,083 miles 
Speed:all models- 15,000 mph 
Ceiling:all models- 700 miles. 


CEP: 3,000 ft unspecified 1,200 ft Mk- Mk-12, 900 ft 
PROPULSION: 
Ist Stage: all models- a 210,000 Ib thrust Thiokol M-55e solid fuel 
motor 
2nd Stage: MM 1- 60,000 lb thrust Aerojet General solid fuel rocket 
motor 


MM II- a 60,300 Ib thrust Aerojet General SR-19-AJ-1 solid 
fuel rocket motor 
3rd Stage: MM 1 and MM II- a 35,000 Ib thrust Hercules solid fuel 
motor 
MM III- a 34,400 Ib thrust Thiokol 73-AJ-1 solid fuel mo- 
tor 


Post Boost Stage: MM III only - A 315 lb thrust Rocketdyne RS-14 
restartable liquid fuel motor 
Fuel is a 1:1.6 ratio of Monomethylhydrazine and 
Nitrogen Tetroxide 


GUIDANCE: inertial system by Rockwell International Autonetics di- 
vision 


WARHEAD: Minuteman 1A- one MK-S re-entry vehicle carrying a W- 
59 warhead of 1 Mt yield. 

Minuteman 1B- one Mk-11 re-entry vehicle carrying a W- 
56 warhead of 1-2 Mt yield. 

Minuteman II- one Mk-11 re-entry vehicle carrying a W- 
56 warhead of 1-2 Mt yield. 

Minuteman III- either three Mk-12 RVs, each carrying a 
170 Kt W-62 warhead, or three Mk-12a RVs carrying 
340 kt W-78 warheads. Seven small re-entry vehicles 
have been successfully launched by the Minuteman III 
but this configuration is not deployed. 


CONTRACTOR: Boeing Aerospace 


NOS. MISSILES DEPLOYED: 
Minuteman 1A- 150 deployed, none in service after 1969. 
Minuteman IB- 650 deployed, none in service after 1974. 
Minuteman II- 500 deployed , none in service after 1995. 
Minuteman III- 550 deployed, 500 in service as of 1994. 


The world’s first solid fuel ICBM, the Minuteman missile 
is the primary ICBM in the U.S. nuclear arsenal. Twenty-six 
years after it was first deployed, it represents 90% of the U.S. 
ICBM force. 

As far back as the Second World War, military commanders 
were interested in the possibility of a solid fuel ICBM. Such a 
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The Minuteman 1 sits on its launch pad at Cape Canaveral, Florida. This 
was the first Minuteman to be launched. 
Photo by: U.S. Air Force. 


missile would be smaller than comparable liquid fuel missiles, 
and easier to construct and maintain. Above all, however, a solid 
fuel ICBM could be launched instantly. In those early years, 
however, solid fuel technology was still in its infancy, making 
only short range missiles possible. Thus, with funding for such 
weapons highly limited, and the long range liquid fuel missiles 
showing the greater potential for success, the idea of a solid fuel 
ICBM was shelved. 

In the years that followed, significant advances occurred in 
the design of solid fuel motors, allowing higher thrust and greater 
reliability. Then, in January of 1955, funding was made avail- 
able for studies of alternative ICBM design. This prompted mem- 
bers of the Air Force’s Western Development Division to begin 
a new feasibility study of solid fuel ICBMs. The results were 
positive, and by the mid-summer of 1957 development of the 
Minuteman was underway. 

The Minuteman program, then called missile Q, was offi- 
cially announced to the nation on 27 February 1958. Soon after 
this, the Air Force contacted 17 different corporations and in- 
vited them to submit bids on the project. By mid-summer four- 
teen had responded, and on 9 October 1958, Boeing Aircraft 
was selected as prime contractor. 

So important was the Minuteman that in April of 1959, Sec- 
retary of Defense Neil McElroy ordered the program acceler- 
ated by one year. The program was then assigned a DX rating of 
1 (Highest National Priority) on 4 September. 

Following the issuing of the DX rating, on 15 September 
1959 Boeing launched the first of 18 planned Minuteman 
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A Boeing SM-80 Full Scale Static Test Missile (#107) is lowered into a test 
launcher at Edwards AFB on 29 February 1960. This missile was one of 
the series of launches done at Edwards to prove the unvented silo system 
(the hole in the ground). Only the first stage was live, and the missile was 
tethered by huge bungee cords to keep it from flying off the site. 

Photo by: U.S. Air Force. 


mockups from a prototype launcher at Edwards AFB. Made of 
steel and only carrying enough fuel for three seconds of thrust 
(and tethered to control its range), this missile was the exact 
dimensions of the planned Minuteman. So successful was this, 
and later launches, that after the 8th flight on 6 May, the Air 
Force ended the testing. Key personnel were then transferred to 
Cape Canaveral in preparation for the first untethered silo launch 
using a real Minuteman. 

While work was underway on the silo basing system, on 12 
October 1959 the Air Force announced that a mobile basing sys- 
tem was also in development. This system, utilizing the nation’s 
railway network, was to make the Minuteman invulnerable to 
attack by allowing them to move in an unpredictable pattern. To 
test this system, on 20 June 1960 four trains left Hill AFB to test 


A model of the Minuteman train system. The plan was to deploy as many 
as five missiles per train. 
Photo by: U.S. Air Force 
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* \) eoteman test train used in Operation Bright Star, 20 June 1960. This 
»» Ove fest test train in the program at Hill AFB. 
Phote by: U.S. Air Force. 


munications and other equipment necessary for mobile 
ment. Code named Operation Big Star, this testing pro- 
vas successfully completed on 27 August. The Air Force 
‘icially activated the first mobile Minuteman wing at Hill 
|ecember 1960. By the mid-sixties this wing was to have 3 
(rain squadrons: each squadron having ten trains, each 
irying three missiles. 
“ith work on both the missile and its launching systems 
vay, on 25 March 1960 the Department of Defense autho- 
, production commitment for a 150 missile Minuteman 
] hy mid-1963. Following this, on 13 December approval 
‘ven for the acquisition of land for the fourth, fifth, and 
Minuteman squadrons. Approval was also given for the 
«tion of Minuteman production facilities (missile pro- 
» rate being 30 per month), the hardening of the missile 
snd Launch Control Capsules (LCC) to withstand 700 and 
‘) SL overpressure, respectively. The first launch of a Min- 
) missile occurred, successfully and on schedule, on 1 
j vy 1961. A month later, construction of the first fixed 
) sites began at Malstrom AFB on 16 March. 
'welve days after construction began at Malstrom, on 28 
')) 1961 President John F. Kennedy put before Congress a 
‘ely new nuclear weapon acquisition program. Under this 
yram the planned production capability for the Minute- 
doubled, and, following the deferral of the mobile bas- 
em, three fixed base sites were added to the planned 
he nan force. 


Why the Kennedy administration initially deferred, instead 
of cancelling, the Mobile Minuteman program has never been 
explained. There is evidence that Kennedy always planned to 
cancel the mobile system in favor of cheaper silos. An immedi- 
ate cancellation, however, would have stunned Congress, itself 
already reeling from recent other cancellations. Whatever the 
reason, by this action Kennedy spared himself some political 
hot water. This was because the first full scale silo launch, on 30 
August, 1961, resulted in a very spectacular explosion. 

On 17 November 1961 the second attempt to launch a Min- 
uteman from a silo occurred successfully: the missile travelled 
6,000 miles. Fourteen days later, on 1 December the Depart- 
ment of Defense deleted the three mobile Minuteman squadrons 
from the Military Budget. As a result, the Air Force was forced 
to deactivate the 4062nd Mobile Missile Wing on 20 February 
1962. 


Minuteman 1A 

On 29 June 1962 the first Minuteman missile was success- 
fully launched by an Air Force crew. Following this, on 23 July 
1962, the first Minuteman Is arrived at Malstrom AFB. Initial 
Operational Capability was achieved on 30 November with the 
completion of the first two missile flights. The first full squad- 
ron of five flights and fifty missiles was completed on 28 Febru- 
ary 1963, and the first wing became operational on 3 July 1963. 

Though it was the smallest ICBM the U.S. ever deployed, 
the Minuteman 1A was not a very effective missile. Designed 
primarily for mobile basing, it was extremely limited in both 
range and firepower compared to the Atlas and Titan ICBMs. 
Also, since it only had enough memory in its guidance system 
for one target, it was less flexible than later Minuteman models. 
As a result, with the completion of the Malstrom wing deploy- 
ment of Minuteman 1A ended. 

The Minuteman 1A, like later Minuteman models, was de- 
ployed in a 5X10 squadron dispersal pattern. In this system each 
squadron is divided into five flights: each flight having ten silos 
and one LCC. The silos, 80 feet deep and 12 feet in diameter, 
completely protect the Minuteman from sabotage and conven- 
tional attack. As a further measure, the silo also has a cluster of 
lithium batteries that, if the primary power source fails, hold 
enough energy to power the silo for several days. As for the 
LCC, buried 50 feet down and manned by two armed SAC of- 
ficers, its job in peace time is to monitor the ten silos for any 
signs of intrusion or malfunction. In time of war, the LCC can 
then launch these ten missiles, plus every other missile in the 
squadron. 

While deployment was underway, on 27 June 1963, the Air 
Force redesignated the Minuteman missile. The result of a joint 
Air Force, Navy, and Army program to develop a uniform des- 
ignation system, the Minuteman went from SM-80 to LGM-30: 
L for silo launch, G for surface to surface and M for missile. 

To insure against the unauthorized launching of a missile, 
the Minuteman system has several built-in preventive systems 
colloquially called “Fail Safe.” One such system, designed to 
insure that two people are necessary to launch a missile, involved 
the placing of the two launch control keys approximately 12 feet 
apart in the LCC. Since both keys must be turned in unison, two 
people are needed to launch a missile'. Another system, designed 
to prevent a launch by two unbalanced people, requires that two 
sets of launch codes, from two separate LCCs, be transmitted 
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A series of photos showing the launch of a Minuteman I from engine ignition to fully clearing the silo. Note the smoke ring in the first picture. This is caused 


by the lack of any kind of exhaust venting in Minuteman silos. 
Photo by: U.S. Air Force 
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A Minuteman I sits in silo 31 prior to its launch on 7 January 1963. 
Photo by: U.S. Air Force 


for a missile to be instantly launched. If only one set of codes is 
sent, an eight hour delay activates, giving the High Command 
enough time to either override the order or get the two people 
out of the LCC. It is worth noting that it may have been because 
of this system that two Minuteman flights had to be completed 
before the first missiles were declared operational. 


Minuteman 1B 

Following the deployment of the Minuteman 1A, the first (im- 
proved) Minuteman 1B’s (LGM-30B) began arriving at Ellsworth 
AEB. This model, designed when the mobile basing system was 
still in development, was to improve the capability of the Min- 
uteman force without increasing the size of the missile. 

By using the longer, more powerful MK-11 re-entry vehicle’, 
and a new second stage with a Titanium motor casing (the origi- 
nal casing was made of stainless steel), a major increase was 
achieved in both range and firepower. As a further improvement, 
a new guidance unit capable of holding two targets was added. 
With this new unit, if for some reason the missile could not reach 
its primary target, the Minuteman could retarget itself toa closer, 
secondary target. This is called engaging a target of opportunity. 

The first Minuteman 1B was emplaced in April of 1963 and 
went on alert in July. The first squadron was declared opera- 
tional on 30 September and the first wing on 23 October 1963. 
Wings were then completed at Whiteman and Minot AFBs in 
1964. Gradual replacement of the Minuteman A’s with MM B’s 
then began at Malstrom AFB in August of 1964. Deployment of 
the Minuteman 1B was then completed at E.F. Warren AFB on 
15 June 1965. 

Minuteman 1B was the only model of the Minuteman to be 
involved in a serious accident. On 5 December 1964, during an 
inner zone security system inspection, a warhead separation 
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ket fired. As a result of this, the warhead was blown off the 
sile, dropping some 75 feet to the base of the silo. All safety 
‘ems worked properly, however, and there was no concus- 
) detonation of the warhead’s conventional explosives. 

\s previously stated, the Minuteman 1B was an attempt to 
prove the capabilities of the basic Minuteman without increas- 
' \(s size (this, because it had to be mobile). With the cancella- 
» of the Mobile basing system, however, the only restriction 

‘he missile’s size was the interior dimensions of the fixed 
hus, it was now possible to improve the performance of 
Minuteman through the enlarging of a stage or two. With 
in mind, on 2 October 1963 the Air Force issued Annex “A” 
ie Minuteman System Operational Requirement SOR-171, 
beginning the Minuteman II (LGM-30F) program. 


\linuteman II 
new Minuteman would be more than an enlarged version 
«© Minuteman 1. It also would have an advanced guidance 
)) ulilizing modern micro-circuitry. This new guidance unit 
ly improved accuracy, but its enhanced memory allowed 
lorage of up to eight targets. This new guidance unit also 
‘id be resistant to the effects of a nuclear blast (required in 
). The first launch of this model occurred successfully on 
september 1964, and the first silo launch was achieved on 18 
ust 1965. 
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» \) ooteman If missile is lowered into its launch silo during development 
+) es the Minuteman II suffered from guidance problems early in its 
+>) soment. These problems, however, were quickly rectified, and the 
>) sent on to become the basis for the Minuteman III. 

Pivede by 
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A Minuteman II takeoff from a flat pad at Cape Canaveral on 14 March 
1970. 
Photo by: U.S. Air Force 


Deployment of the Minuteman II was in two parts. Part one 
involved the deployment of the missile in recently constructed 
silos at Grand Forks and Malstrom AFB. The first missile ar- 
rived at Grand Forks on 5 August 1965 and was emplaced in its 
silo two days later. The first Grand Forks’ flight became opera- 
tional on 31 October 1965, the first squadron on 25 April 1966, 
and the first wing on 7 December. Phase one deployment of the. 
Minuteman II was then completed with the emplacement of the 
1,000th Minuteman silo (Malstrom AFB) on 21 April 1967. 

Part two of the Minuteman II deployment program, also 
called Minuteman Force Modernization, was the replacement of 
Malstrom Minuteman | As and Whiteman Minuteman 1Bs with 
LGM-30Fs. This operation required the complete retrofitting of 
each Minuteman silo and Launch Control center. The program 
began at Whiteman AFB on 7 May 1966. Following the comple- 
tion of the wing, on 3 October 1967 work began at Malstrom 
with the first squadron being completed on 12 December 1967. 
Backfitting was then completed on 2 July 1969 with the rearm- 
ing of the last Malstrom squadron. 

Deployment of the Minuteman II was slower than planned 
because of reliability problems with the new guidance system. 
Being the first guidance package to use micro-circuitry, the sys- 
tem had significant teething problems. Initial Mean Time Be- 
tween Failure (MTBF) for a Minuteman II unit was in the hun- 
dreds of hours. The earlier Minuteman 1, however had a MTBF 
of 5,000 hours. This guidance problem delayed deployment be- 
cause Rockwell’s Autonetics Division could not produce enough 
units to both equip new missiles and replace those which had 
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already failed. Eventually the problem was solved, and the guid- 
ance package has since set an excellent record for reliability. 

Soon after it went into service, the Minuteman II was desig- 
nated the launching vehicle for Emergency Rocket Communi- 
cation Satellites (ERCS). Basically a UHF transmitter with a 
prerecorded message, the ERCS allowed the military to trans- 
mit important commands to those units which were in line of 
sight of the rocket. The original system, using Blue Scout Jr. 
missiles, was first tested on 31 May 1962. It became operational 
on 11 July 1963 at Wisner AFB, West Point, and Tekamah, Ne- 
braska. Even before the system became operational, however, 
on 7 June 1963 a requirement was issued for a replacement sys- 
tem using the Minuteman. The first such ERCS equipped Min- 
uteman II was test fired on 13 December 1966. Testing was com- 
pleted on 17 April 1967 and, on 10 October 1967, the first ERCS 
Minuteman II’s became operational with the 351st SMW at 
Whiteman AFB. 

Though the guidance problems were solved, there were still 
doubts about the ability of the Minuteman missiles to respond to 
a launch order. During the late sixties a program was initiated to 
prove that the Minuteman could be successfully launched from 
operational silos. Called project Long Life, it began quite well 
on | March 1965 with the successful launch of a Minuteman 1B 
from an operational silo at Ellsworth AFB?. The next year, how- 


Technicians work on a Minuteman II in its silo at Whiteman AFB, MO, 
1979. Note how the technician must lean out to reach the missile. 
Photo by: U.S. Air Force 


ever, on the 19th and 28th of October 1966, similar launches of 
Minuteman II’s were unsuccessful. Two years later, under a new 
program called “Giant Boost’ ,” a third silo launch occurred on 
14 August 1968. Like the previous launches it was unsuccessful. 


Minuteman III 

Even before the first Minuteman II was deployed, in 1964 North 
American Rockwell’s Autonetics division began an in house 
venture with the Rocketdyne divison to develop a post boost 
propulsion system for the Minuteman. This new system would 
be titled Minuteman III, and on 15 July 1965, Boeing Aerospace 
was issued the R&D contract. 

Many authors have stated that MIRVs (Multiple Indepen- 
dently-Targeted Reentry Vehicles) came from research into anti- 
ballistic missile decoys. Others cite the development of the multi- 
warhead Polaris A-3 missile. The problem with these theories, 
however, is that they completely ignore the need to direct and 
launch the individual warhead against its target. This technol- 
ogy came from NASA, who in 1965 launched a Titan III missile 
carrying four satellites. In this and later flights, a restartable 
transtage motor was used to change the missile’s orbit so that 
each satellite was successfully delivered to its individual orbit. 

The MIRVed ICBM found great support among members 
of the United States government. To some it meant an effective 
counter to the Soviet Union’s planned ABM system. To others, 
it was a low cost means of matching Soviet nuclear increases. 
There were even a few who saw it as a way of deactivating the 
U.S. bomber force without significantly decreasing the number 
of strategic warheads. Given this support, development of the 
Minuteman III was assured’. 

In essence, the Minuteman III is nothing more than a Min- 
uteman II with a new, enlarged third stage and a radically new 
warhead section. In this new warhead section was the post boost 
motor and a new guidance unit to control and implement the 
course changes. By developing the Minuteman III in this way it 
was possible to construct it using available Minuteman II facili- 
ties, as well as deploy it in available silos. Later on it was dis- 
covered that this design also allowed the conversion of Minute- 
man IIs to the Minuteman III configuration. Another beauty of 
this design was that development could be done quickly, with 
the first flight being achieved on 16 August 1968. The first silo 
launch then occurred on 11 April 1969. 

The first Minuteman III arrived at Minot AFB on 14 April 
1970: it was emplaced three days later. The first flight was then 
completed on 15 June 1970, and on 29 December the first squad- 
ron went operational. Following the completion of the Minot 
Wing, on 19 December 1971 rearming began at Grand Forks 
AFB: The first missile was emplaced on 24 December. In this 
deployment, as the Minuteman IIIs were emplaced, the displaced 
Minuteman IIs were transferred to Ellsworth AFB. There they 
replaced the last Minuteman 1Bs there on 13 March 1973. De- 
ployment at E.F. Warren began in November 1972, and on 27 
September 1974 the last Minuteman 1B was removed from its 
silo. Deployment of the Minuteman III then ended on 11 July 
1976 with the emplacement of the 550th LGM-30G (Malstrom 
AFB). 


Opposite: A Min uteman III roars from its silo. This was the nation’s first 
MIRVed missile, capable of delivering three warheads against three 
separate targets. To do this required the installation of a post boost motor 
developed by Rockwell’s Rocketdyne division. 

Photo by: Rocketdyne photo. 
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In the late sixties there were several attempts to launch Min- 
uteman II missiles from operational silos. These failures prompted 
the Air Force in the seventies to propose a test program in which 
eight Minuteman missiles would be launched from an opera- 
tional SAC base. The program was never implemented, how- 
ever, because Senators and Congressmen from the states over 
which the missiles would fly vetoed the proposal. As a result, 
the closest we will come to an actual launch is a “Glory Trip.” 
This is where an operational Minuteman is removed from its 
silo, shipped to Vandenberg, and then launched from a silo iden- 
tical to the one it was removed from. 


Minuteman IV 

Even before the first Minuteman III wing was completed, on 2 
November 1971 the Air Force released a report stating that, in 
the near future, even further improvements would have to be 
made in the ICBM force’s accuracy, range, payload, and target 
flexibility. To meet these new requirements, in December of 1971 
the Air Force began development of the Peacekeeper ICBM. As 
an interim measure, work was also begun on improving the Min- 
uteman III, creating what some have called the Minuteman IV. 

To improve the missile’s target flexibility, the Air Force has 
installed into the launch controls of all its Minuteman III sites a 
Command Data Buffer. This device allows the LCC to electroni- 
cally retarget any Minuteman III in 25 minutes, or the entire 
Minuteman III force within ten hours® (program was completed 
at Malstrom on 15 August 1977). Along with the Command Data 
Buffer, the Air Force has also installed the new NS-20 software 
into the Minuteman III’s guidance system, improving the accu- 
racy from 1,000 feet CEP to 912’ (program was completed on 
29 September 1978). 

The guidance system improvements are nothing compared 
to the change ordered by the Carter administration in 1979. To 
give the Minuteman III an interim hard target kill capability, 
300 Minuteman III missiles were to be rearmed with the im- 
proved Mk-12A warhead. With these new warheads, the CEP of 
the Minuteman III improved to 700 feet. The warhead yield was 
also doubled to 340 kt per warhead. This combination of accu- 
racy and yield gave these 300 Minuteman missiles a hard target 
kill capability against Soviet ICBM sites. 

These improvements did not come without a price. Because 
the new warheads were heavier, the range of the 300 modified 
missiles was significantly reduced. This made it impossible for 
them to engage all possible hard targets in the Soviet Union (pro- 
gram completed in 1983). 

While these improvements in the Minuteman III were be- 
ing implemented, other programs were underway involving all 
the Minuteman models. Ranging from silo improvements to the 
incorporation of an Airborne Launch Control System, these 
modifications kept the Minuteman force survivable against the 
increased accuracy of Soviet ICBMs. 

At this point the author would like to note a 1970s Minute- 
man test program which, though not well known, is of historical 
interest. The program involved a series of launches, probably in 
1975, in which the Minuteman III missile carried seven war- 
heads instead of the standard three. These launches, implemented 


Right: A very clear picture of a Minuteman III missile after launch from 
Cape Canaveral, Florida, 14 July 1969. The Minuteman III was a 
modified Minuteman II with an enlarged third stage and warhead 
section. 

Photo by: U.S. Air Force 
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\ Laser color picture of a Minuteman III launch. Because of the START 
!! sgreement, this MIRVed missile is being devolved back into a single 
werhead vehicle. In this form it should remain operational until 2020. 
Nhoto by: Rocketdyne 


e if such bulk loading was practical, did not result in any 

nves to the Minuteman force. It did, however, result in the 
ueman III being listed as carrying seven warheads in the 
[I Treaty. 


the Future 

)yoduction of the Minuteman missile ended on 14 January 1977. 
(hin a year of this cracks were found in the solid fuel of Min- 
‘an Il second stages, a problem that makes the engines inop- 
». To combat this problem, in July 1978 the Air Force be- 
in extensive refurbishment program. In this program, the 
rs were bored out and then repoured with fresh solid fuel. 
ince the Minuteman II refurbishment program began, 
have also been found in Minuteman II third stage motors, 
e second and third stage motors of the Minuteman III. As 
the solution was to bore out the motor casings and then 
i the motors. During this activity a program also was be- 
\o replace aging guidance components. In the early 1990s 
ir Force began the Rapid Execution and Combat Targeting 

1m to update launch control center equipment. 
(hese life span extending activities are going to become a 
' aspect of the Minuteman program in the years to come. 
lie passage of the START treaties, deployment of the Peace- 


' was terminated: development of the SICBM also was 


\s a result, the Minuteman will have to serve until the 
020, 


To meet the requirements of the START agreements, 300 
Minuteman II missiles were retired in 1991. The remaining 150 
Minuteman IIs (based at Malstrom AFB) are being turned into 
single warhead Minuteman IIIs. As for the Minuteman III force, 
besides conversion to single warhead, 150 silos are to be deacti- 
vated. This will produce a 500 missile force, the maximum al- 
lowed under the START II agreement. 


Notes 

According to some writers the two Air Force officers are armed so that one can 
shoot the other if he fails to obey the launch order and turn his key. In truth the 
two men are armed to insure that one does not force the other to turn his key. If 
one is dead it is impossible for the other to turn both keys. 
é The first Mk-11 launch from a Minuteman was on 7 December 1962. 
" Only the first stage was live; the second and third stages were dummies and the 
missile was attached to a long elastic cord. 
; Problems with the Minuteman II have existed for years. 
A smali minority of Senators and Congressmen were against development in 
1968 on the grounds that MIRVed missiles could make arms control verification 
impossible and that they could be used in a first strike. Surprisingly this opposi- 
tion was lead by Republicans. 
"In the old system, to retarget the missile required the physical installation of a 
new targeting tape into the missile’s guidance computer. 

CEP stands for Circular Error Probability. What this means is that one out of 
every two warheads will fall within a circle of the stated radius. It doesn’t mean 


they all impact that close, or that far, away from the target. 


TITAN IT (LGM-25C) 


SPECIFICATIONS: 
Length: 103 ft Weight: 330,000 Ibs 
Diameter: 10 ft 
PERFORMANCE 
Speed:15,000 mph Apogee: 600 miles 
Range:13,000 miles CEP: 4,264 ft 


PROPULSION: First Stage: two 430,000 Ib thrust Aerojet General 

LR-87 liquid fuel engines. 

Second Stage: a 100,000 Ib thrust Aerojet General LR- 
91 liquid fuel engine. 

The engines burned storable liquid propellants. The fuel 

was a 50% by weight mixture of Hydrazine and Un- 

symetrical Dimenthylhydrazine. The Oxidizer was Ni- 

trogen Tetroxide. 


GUIDANCE: Inertial system 


WARHEAD: a nine megaton W-53 Thermonuclear warhead inside a 
Mk-6 RV 


CONTRACTOR: Martin Marietta 


NOS. MISSILES DEPLOYED: 135 known constructed: 54 deployed, 
81 launched in testing and training. 


The Titan II is the largest ICBM ever deployed by the United 
States Air Force. The last liquid fueled ICBM to be developed 
by the U.S., for 20 years it gave the Air Force the ability to de- 
stroy the hardest military targets in the world. 

In 1959 the Martin Company submitted a proposal to the 
Air Force for an improved version of the Titan 1. This new model 
would use inertial guidance and storable liquid fuels to give it an 
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irtist’s conception of a Titan II underground facility. The silo 
sonnel lived in an underground facility several hundred feet from the 
tual missile silo. Access was through a tunnel, which also connected the 
ving quarters with the machine room and primary surface exit. 
Nhoto by: U.S. Air Force 


intaneous launch capability. Though such a missile was in 
‘lopment (the solid fuel Minuteman), the payload capabili- 
)f this new missile were so high that the Air Force could not 
it up. Thus, in October 1959, the Air Force approved of the 
ject. The Martin company was then issued the formal devel- 
\ent contract for the Titan II on 20 June 1960. 
similarities between the Titan II and the earlier Titan | made 
clopment of the basic missile extremely fast. By 1961 con- 
iction of the first test missiles was underway, and, on 16 March 
, the first launch occurred successfully. The first launch with 
/ys (penetration aids) was then achieved on 12 September 
and the first all SAC launch was on 6 February 1963. 
While development of the basic missile was underway, work 
ilso in progress on the Titan II’s silo launcher. Unlike the 
in |, where the missile was raised out of the silo for launch- 
(he Titan II was to be launched from within its silo. An ini- 
»st of this concept occurred on 3 May 1961 when a Titan | 
uccessfully launched from within its silo. Soon after this, 
} September, another Titan 1 was launched from the first 
itionally configured Titan II silo. Two more launches oc- 
d the following year, and on 28 April 1963 the first Titan II 
uccessfully launched from its silo. 
|: ven before the first silo launch, on 27 November 1962 the 
production Titan Is arrived at Davis Monthan AFB. The 
missile was emplaced on 8 December 1962, and in April 
the first Titan IIs were on combat alert. The first squadron 
\s declared operational on 8 June 1963, and the first wing was 
inpleted in November. By that time deployment was under- 
it Little Rock and McConnell AFBs. The last Wing was 
declared operational at Little Rock on 31 December 1963.! 
(he Titan II was deployed in what is called a 1X9 dispersal 
rn. In this pattern a squadron consisted of nine missile com- 
‘ spaced 10 miles apart. Each complex had one missile 
ind one underground Launch Control Center, connected to 


ious: A Titan II roars from its silo. The Titan II was the next 
tion of the Titan 1 missile. It had an enlarged second stage, inertial 
dance, and it used storable liquid fuels. It also was launched from 
\in its protective silo. Note how the engine thrust is vented to two sides 
the missile silo. Photo by: U.S. Air Force. 


each other by an underground tunnel. For protection against a 
nuclear attack, each complex was hardened to withstand 300 
PSI blast overpressure. Thus, these sites could withstand a 500 
Kiloton blast (the average yield of a Soviet warhead) occurring 
1,750 feet away. 

On 27 June 1963, the Air Force redesignated the Titan II 
from SM-68B to LGM-2SC. This was as part of a joint Army, 
Navy, and Air Force program to create a uniform designation 
system. In this new system L stands for silo launched, G for 
surface to surface, and M for missile. 

Given the period in which it was developed and the capa- 
bilities it had, the Titan II was a well designed weapon. In test- 
ing and training it achieved an 80% reliability record’. Few modi- 
fications were ever done to the missile, and most of these were 
done to replace equipment that had become too expensive to 
maintain or repair. 

One major modification that was done to the Titan II, how- 
ever, was the installation of the Universal Space Guidance Sys- 
tem. Proven in several Titan IIIC launches, this unit was first 
tested on a Titan II on 27 June 1976. The first unit then became 
operational at Little Rock, complex 373-6, in February of 1978. 
Later that same year Davis-Monthan was also completed, and in 
December 1979 the last McConnell site completed conversion. 


Here we see a Titan II silo under going demolition. Here we see the launch 
door, the vents, and the circular missile silo. 


Photo by: U.S. Air Force 
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Here is a Titan II inside of its 180 ft. deep protective silo. The missile is 
part of the 381st Strategic Missile Wing based at McConnell AFB, 
Wichita, Kansas. 

Photo by: U.S. Air Force 


Though more effective as a weapon than its predecessor the 
Titan 1, the Titan II required a significant amount of mainte- 
nance compared to the Minuteman. Because it used liquid fuels, 
it had a mechanical engine system that had to be checked regu- 
larly for proper function. Because the fuels were acidic, the fuel 
tanks also had to be drained and purged regularly to maintain 
their integrity. Finally, since these fuels were also highly toxic 
and ignited when mixed—hence their name Hypergolics—any 
work involving them was dangerous. Accidents involving these 
fuels occurred throughout the missile’s deployment, starting with 
a fuel truck overturning in May 1963. The last major accident 
was on 19 September 1980 when a Titan IT exploded inside its 
silo. This last incident killed one Air Force technician, injured 
21 others, and threw the warhead 200 yards into a nearby field. 

Though this last accident was used by the Reagan adminis- 
tration to legitimize the retirement of the Titans, it was not the 
worst accident the program ever had. On 9 August 1965, fifty- 
three civilian workers were killed during a silo electrical fire. 
All the men died of suffocation. 

Though the Titan II was in many ways more troublesome to 
operate than the Minuteman missiles, the Air Force in the late 
seventies could not just retire them from service. Though in 1970 
the Titan II’s only represented 19% of U.S. ICBM megatonage, 


A picture of a Titan II just clearing its launch silo. The Titan II would 
later evolve into the Titan III satellite launch vehicle. That booster has 
since evolved into the Titan IV, which is the most powerful space booster 
the U.S. now operates 

Photo by: U.S. Air Force 


following the deployment of the MIRVed Minuteman III it rep- 
resented 29%. To retire these missiles without some offsetting 
improvements would have resulted in almost a 1/3 reduction in 
the megatonage of the ICBM force. 

In 1979 the Carter Administration began a program to backfit 
300 Minuteman III missiles with the new higher yield (340 Kt) 
Mk-12A RV. Though primarily intended to give the Minuteman 
a hard target kill capability, this backfit program also would re- 
duce the percentage of the U.S. ICBM force megatonage carried 
by the Titan II. Furthermore, the planned deployment of the 
Peacekeeper missiles also would affect the percentage, bringing 
it down to 3.5%. Thus, with the 1980 explosion fresh on people’s 
minds, in October 1981 President Ronald Reagan announced 
the retirement of the Titans. Phase out began at Davis-Monthan 
on | October 1982, and on 31 July 1984 the first squadron was 
deactivated. 

The Titan II is the first U.S. ICBM to be retired under the 
withdrawal procedures laid down in the SALT agreements. In 
this agreement, the missile (and other equipment) is first removed 
from the silo. Then the upper 25 to 30 feet of the silo is to be 
blasted off by high explosives. After this, the silo will be left 
undisturbed for 6 months to allow Soviet intelligence satellites 
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enough time to view the silo and confirm its destruction. The 
ilo will then be filled in and covered with earth: the surround- 
ing land will then be reclaimed for other uses. 
The last Titan II was withdrawn from service in the fall of 
|987. At present the remaining missiles are in storage at Hill 
\!'B, pending their use as satellite launch vehicles. 


Notes 


(iginally there were to be four wings and bases. John F Kennedy, however, 
} tied the fourth base in 28 March 1961. 
he Titan II had four man LCC crews. 
! his high reliability was one of the primary reasons the Titan II was selected for 
Gemini space program. 


PEACEKEEPER (LGM-118A) 


SPECIFICATIONS: 
Length: 70 ft 
Diameter: 7 ft 8 in 


Weight: 192,300 Ibs 


PERFORMANCE 
Speed: 15,000 mph 
Range: over 6,780 miles 


Apogee: 500 miles 
CEP: approx 400 ft 


PROPULSION: _ First stage is a 500,000 Ib thrust Thiokol solid 
fuel rocket engine. Second stage is an Aerojet 
solid fuel motor. Third stage is a Hercules solid 
fuel motor. Fourth stage/Post Boost unit is a 
Rocketdyne liquid fuel engine 


GUIDANCE: Inertial Reference Sphere (initially by Northrop, then 
by Rockwell Autonetics division) 


WARHEAD: Ten W-87 warheads of 300 Kt yield, each 
mounted in a Mk-21 re-entry vehicle 


ONTRACTOR: Martin Marietta 
‘OS. MISSILES DEPLOYED: 50 missiles deployed, 114 funded. 


(he Peacekeeper (MX) is the newest ICBM in the United 
‘tiles’ strategic arsenal. Designed to replace the Minuteman 
missiles, it is the most powerful ICBM the United States Air 
! orce has ever operated. 

l'ven before development of the Minuteman III began, on 

' October 1963 Headquarters SAC issued a Qualitative Opera- 
»onal Requirement for a large payload ICBM. Two years later, 
on 13 July 1965, a second QOR was issued for a mobile ICBM. 
'» April of 1966 development then began on Weapon System 
) 0A: an advanced ICBM that used a mobile basing system or 
wrdened silos. 

On 4 October 1967, development of the Advanced ICBM 
vos blocked by Secretary of Defense McNamara. In its place 
» 0 begun a program to develop a hard rock basing system for 
‘he Minuteman III. Research into a new ICBM did not begin 
yin until 2 November 1971 when the Air Force submitted Re- 

red Operational Capability report 16-71 (ROC16-71). Accord- 

' (0 this report, “to offset future Soviet ICBM capabilities, a 

» |CBM would have to be developed to improve the surviv- 

» ily, accuracy, range, payload, and target flexibility of the U.S. 
1M force.” As a result of this report, in February of 1972 
‘| development of the Peacekeeper began. Two months later, 


The first silo launch of a Peacekeeper missile. The fuzziness of the photo 
is due to a ground fog that day. However, we can see quite a bit of detail, 
including the cannister adapters, which are the little square boxes on the 
missile. These detach soon after the missile clears the silo. 

Photo by: U.S. Air Force 


on 4 April, the Air Force designated the new ICBM Missile-X, 
or MX. 

Initially, the Peacekeeper (MX) was to use either an air or 
ground mobile basing system—U.S. Air Force directive 22, 
December 1972. Regardless of this directive, studies were con- 
ducted into all types of missiles: big, small, MIRVed, single 
warhead, fixed, and mobile. Concept definition began in May of 
1974 with Full Scale Engineering Development planned to be- 
gin four years later, and Initial Operational Capability by 1983. 
This schedule lasted less than a year, however, for on 21 No- 
vember Secretary of Defense Schlesinger put the IOC back to 
1985. 

On 14 August 1974, the DOD directed that the feasibility of 
extracting an ICBM from an airborne C-5A be demonstrated. In 
September the dropping of inert shapes began, followed by the 
first successful air launch of a Minuteman on 24 October. Seven 
months later all work on the airmobile basing system was termi- 
nated, and the program was oriented towards the development 
of a large ICBM. Initial basing would be in vertical silos (Min- 
uteman) with a ground mobile system coming later. 

On 20 January 1976 the program began a transition from 
conceptual design to the fabrication of test components (transi- 
tion was completed on 9 March 1976). After this, in 1977, the 
final size and general configuration of the missile was estab- 
lished : a large, four stage missile, launchable from Minuteman 
silos. According to ROC 16-71, the Peacekeeper was to have 
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The original Peacekeeper mockup. Originally designed to replace the 
Minuteman, it will now be phased out before the Minuteman. 
Photo by: U.S. Air Force 


greater resistance to nuclear effects and greater target flexibility 
than the Minuteman. It also was to have an accuracy high enough 
to make it effective against the hardest military targets. 

To give the Peacekeeper these capabilities, several new tech- 
nologies were used. One new technology was the extendable 
exit cones used by the second and third stage engines. In this 
concept, after staging, the exit cone of the solid fuel motor tele- 
scopes outward. This extension of the exit cone improves en- 
gine efficiency by as much as 3%. By using this concept the 
Peacekeeper could have the range and payload of a longer mis- 
sile while remaining short enough to fit inside a Minuteman silo. 

Another new technology used in the Peacekeeper was Kevlar 
fibers. By using this material instead of aluminum to fabricate 
the motor casings, a large reduction in bulk weight was achieved. 
This not only increased the range of the Peacekeeper, but also 
made the missile light enough for mobile basing (limited mobile 
basing)!. 

The final new feature of the Peacekeeper was the Cold 
Launch method. Used by Navy ballistic missile submarines, at 
the base of the MX shipping canister is a steam generator. When 
a launch is required, this generator creates a jet of gas that pushes 
the missile out of the canister like a cork coming out of a cham- 
pagne bottle. Once the missile is 150 feet above the silo, the first 
stage then ignites and the Peacekeeper heads for its target. This 
system causes minimum damage to the silo, allowing two or 
three men, with an automated missile loader, to reload a silo 
within a few days. Compare this to the Minuteman system, which 
takes two ten men teams-each team working opposite 12 hour 
shifts-17 days to rearm one Minuteman silo?. Cold launch is also 
used by four Soviet ICBMs: the SS-18, SS-17, SS-24 and SS- 
25. 

The plan to deploy the Peacekeeper in Minuteman silos did 
not sit well with Congress. Thus, in April 1977, Full Scale De- 
velopment was delayed one year to give the administration ad- 
ditional time to select a mobile basing system. Regardless of 
this setback, contracts for the development of major components 


were issued. In April 1978 Martin Marietta received the contract 
for missile assembly. That same month Rockwell’s Rocketdyne 
Division was given the contract for the development of the 
missile’s fourth stage. In May contracts were also issued to 
Thiokol, Aerojet, and Hercules for the development of the first, 
second and third stages. 

On 7 September 1979 Full Scale Engineering Development 
of the Peacekeeper finally began with the approval of a new 
basing plan called Multiple Protective Shelters (MPS). In this 
plan 200 Peacekeeper missiles would be shuttled between 4,600 
soft shelters spread out over the Northeastern and Southwestern 
quarters of Nevada and Utah. 

In theory, every shelter would have to be destroyed to de- 
stroy all the Peacekeepers*. For Soviet military planners, this 
would have required the use of half their known strategic stock- 
pile: too many if they then planned to engage all the remaining 
military sites. Thus, the MPS system also could claim to be pro- 
tecting the Minuteman sites, the nations’ bomber bases, and even 
Washington D.C. 

Initially, development of the Peacekeeper was very fast. The 
first static firing of a Peacekeeper first stage occurred in Febru- 
ary 1981. By the end of the year, all four stages had been suc- 
cessfully tested. Following this, in January 1982, a full scale 
dummy Peacekeeper was launched 100 feet into the air using 
the planned cold launch system. 

Though construction of the first Peacekeeper missile had 
begun, development of the Multiple Protective Shelter basing 
system did not go beyond the design stage. From the day it was 
proposed the MPS system drew political criticism: primarily due 
to its large land use and high cost (quoted at $37,171,000,000). 
Eventually, it became an election year issue with presidential 
candidate Ronald Reagan stating he would cancel the system if 
elected. Following his election Reagan then replaced the MPS 
basing system with a two phase deployment program with phase 
one being the deployment of the Peacekeeper in Minuteman si- 
los. Phase two would occurr later, after a new-more survivable- 
basing system had been developed. 

The idea of basing the Peacekeeper in Minuteman silos 
had as much appeal in 1981 as it had in 1976: Congress immedi- 
ately rejected it. Thus, the Administration went back to the draw- 
ing board and, on 22 November 1982, placed before Congress a 
new proposal called Dense Pack. In this system 100 missiles 
would be deployed in super hard silos spaced 1,800 feet apart 
(MX was also officially renamed Peacekeeper on 22 Novem- 
ber). In theory, because the silos are so close together, the deto- 
nation of the first wave of warheads would predetonate the sec- 
ond wave, protecting the silos (Fratricide). This basing system, 
however, did not fare any better with Congress. As a result Con- 
gress, showing its irritation, withheld funding for the procure- 
ment of the first missiles. It also forbade flight testing until a 
basing mode had been approved. 

To get the Peacekeeper program going again, in January 
1983 the Reagan Administration formed a special bipartisan com- 
mittee to determine just how to base the missile. Known as the 
Scrowcroft Committee, in April it issued a report calling for the 
prompt deployment of the Peacekeeper in modified Minuteman 
silos. This deployment would then be followed by the develop- 
ment and deployment of a small mobile ICBM. The President 
endorsed this report on 19 April, and on 26 May Congress fol- 
lowed suit. Flight testing then began, and, on June 18, 1983, the 
first Peacekeeper was launched from its shipping canister. 
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‘he 14th Peacekeeper launch on 23 August 1986. Note the adapters have 
‘wun Co separate, seen as the flying objects in the picture. Note the 
toile is also in the dark operational colors. 

Photo by: U.S. Air Force 


With flight testing successfully underway, in September 1983 
} © billion was allocated for the production of 21 Peacekeeper 
tesiles. Support system design review then occurred in Octo- 
ter, with preliminary design review of the basing system hap- 


pening one month later. Construction of support facilities then 
hogan at E. FR Warren in mid-1984. 

lsefore the Peacekeeper could be deployed, several changes 
‘ad to be made to the Minuteman silos. First, the silo’s guidance 
wd cooling system had to be replaced with new-more powerful- 


vis, Then the silo’s power unit was replaced with a new 96 
vel DC power supply and an AC/DC converter: the emergency 
*attery pack also was replaced with new lead acid batteries. To 
vperade the control system, a UHF transmitter/receiver and a 


‘emodulator/decoder were installed to allow control by an Air- 
torne Launch Control Center. Finally, a new shock isolation 
*ystem was installed and 6 feet of the silo launch control liner 


*« removed to facilitate loading and unloading of the missile 
wit) the transporter/emplacer. 

While modification of the silos was underway, a major 
“ange occurred in the Peacekeeper design. Back in 1982 the 
HOD decided to replace the Peacekeeper’s original Mk-12a re- 
entry vehicles with the new more accurate and cheaper Mk-21. 
Hecause this RV is heavier than the Mk-12A, the maximum range 
»! (he Peacekeeper was reduced. This change also increased the 
Veacekeeper’s payload weight beyond the SALT II limits. To 
vorrect this fuel was removed from the fourth stage, reducing 
‘enge further. The result is that the Peacekeeper does not have 


The 3rd Peacekeeper flight (FTM-3) on 20 December 1983. This early test 
missile was launched from a surface pad. The Peacekeeper did not need 
the silo for anything other than housing and launch power. The cannister 
ejected the missile. 

Photo by: U.S. Air Force 


oo eee 


32 * Nuclear Weapons of the United States 


The ten RVs of Peacekeeper FTM-4 as they head for Kwajalein atoll. The 
large eleventh spiral at the top of the picture is the fourth stage/post boost 
vehicle. Photo taken on 30 March 1984. 

Photo by: U.S. Air Force 


the range to engage all possible Soviet targets from launch sites 
in Southern Utah and Northern Nevada. 

The first Peacekeeper to launch the new Mk-21 RV was the 
fourth in the testing series, launched in 1984. Following this, the 
first Peacekeeper was fired from a Minuteman silo at 9:40 A.M. 
PDT on 23 August 1985. The first ten RV flight occurred on 21 
June 1986. The first multiple target test was then achieved on 23 
August, when Peacekeeper RVs struck two separate targets, 70 
miles apart. 

The first four Peacekeeper missiles were delivered to the 
Strategic Air Command in September of 1986. Initial Opera- 
tional Capability was achieved on 22 December at F. E. Warren 
AFB. Though there were problems with the guidance units of 
these first missiles, by January 1988 20 Peacekeepers were op- 
erational. Full deployment of 50 missiles was then achieved in 
December 1988. 

With the signing of the START II agreement on 3 January 
1993, the Peacekeeper (MX) missile became a dead program. 
Because of this agreement’s restrictions on MIRVed missiles, in 
the year 2000 the United States will begin withdrawing the Peace- 
keeper: phaseout is to be completed by the year 2004. On 30 
May 1994, the United States also stopped targeting its ICBMs 
against military and civilian areas in Russia. 


To this author the Peacekeeper is a perfect example of how 
much time and money we waste today in political argument. For 
years the missile was delayed because of Congressional distaste 
to the idea of basing it in Minuteman silos. Numerous proposals 
and ideas were developed—all costing money—with none ever 
being used. Even the Scrowcroft committee report will never be 
implemented, for with the fall of the Soviet empire the Small 
ICBM will never be built. 

After the year 2004, the only vestige of the Peacekeeper 
that will be in the U.S. arsenal will be its first stage. The initial 
stage of the Taurus missile, it is operational as a light lift satellite 
launch vehicle. 


Notes 

‘A point of interpretation. To many it was fully mobile since it could be launched 
directly from its shipping container. To this author it had limited mobility, since 
its great size and weight made it impossible to move over dirt roads or sand. 
2The reported average time needed to rearm a Vandenberg AFB Minuteman 
silo. 

3To confuse Soviet reconnaissance satellites, dummy missiles were to be placed 
in the empty MPS shelters. This way they would never be able to know in which 
shelter the operational missiles were. 
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Submarine Launched Ballistic Missiles 


The Submarine Launched Ballistic Missile, or SLBM, has 
been a major part of the United States Strategic Nuclear arsenal 
since the early 1960s. Virtually immune to attack, they are the 
most survivable weapon system in present service. 

In the beginning, the SLBM was of limited capability. The 
early Polaris missiles were so short ranged that the launching 
submarines had to operate in the North Sea and the Mediterra- 
nean. This restricted the submarines’ movements and made them 
more vulnerable to attack by Soviet ships. With the deployment 
of the Polaris A3 in 1964, however, the submarines were able to 
move to the North Atlantic, improving their survivability. This 
fact, coupled with the extensive production of this missile, made 
the SLBM force a major part of the U.S. Strategic arsenal. 

Today, the SLBM force is the primary Strategic nuclear 
weapon of the United States. Because of continued improve- 
ments in range, U.S. Navy Trident submarines can launch their 
missiles from Kings Bay, Georgia, and strike targets in the 
Ukraine and the Baltic states. Accuracy improvements, as well 
as increased payload, have also given these missiles a nuclear 
capability equal to land based ICBMs. Given the restrictions of 
the START 2 agreement, in the near future the SLBM force will 
be the only MIRVed missile system in U.S. service. 


POLARIS (UGM-27) 


SPECIFICATIONS: Polaris Al Polaris A2 Polaris A3 
Length: 28 ft 6 in 31 ft 32 ft 4 in 
Diameter: 4 ft 6in 4 ft 6 in 4 ft 6 in 
Weight: 28,800 Ibs 32,500 Ibs 35,700 lbs 
PERFORMANCE 
Range: 1,380 miles 1,700 miles 2,880 miles 
Speed: 8,000 mph 8,000 mph 8,000 mph 
Ceiling: 400 miles 500 miles 500 miles 
CEP: approx. 3,000ft 3,000 ft 2,000 ft 


PROPULSION: 
Polaris A-1: First and second stages by Aerojet General 
Polaris A-2: First and second stages by Aerojet General 
Polaris A-3: First stage by Aerojet General, second by Hercules 
Inc. 


GUIDANCE: inertial system developed by MIT and manufactured by 
General Electric and Hughes 


WARHEAD: Polaris A-1& A-2: one 500 Kiloton W-47 thermonuclear 
warhead 
Polaris A-3: three 200 Kiloton W-58 thermonuclear 
warheads, in Mk-2 RVs. 


CONTRACTOR: Lockheed Missile and Space Co 


NOS. MISSILES DEPLOYED: 
80 Polaris A-1s deployed, 163 produced 
192 Polaris A-2s deployed, 346 produced 
644 Polaris A-3s deployed, 644 produced 


The Polaris Submarine Launched Ballistic Missile (SLBM) 
is the first nuclear tipped, strategic, ballistic missile ever deployed 
on U.S. Navy submarines. It is by far the most important missile 
the U.S. Navy ever deployed. 

Launching strategic ballistic missiles from submarines was 
first studied by the German Navy in World War Two. The plan 
was to attack American ports and coastal facilities with V-2 mis- 
siles launched from submarines lying off the east coast. After 
the war, the U.S. Navy used this research to start its own pro- 
gram to determine the feasibility of launching missiles from sur- 
face ships, primarily carriers. As part of this research, on 6 Sep- 
tember 1947, a V-2 was successfully launched from the USS 
Midway. This test proved that it was possible to fire a large mis- 
sile from a moving, pitching ship. 


A Polaris A-3 missile breaks the surface. 
Photo by: U.S. Navy photo 
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A year after the V-2 launch, the Navy performed “Opera- 
tion Pushover.” In this test a V-2 was deliberately toppled onto 
the deck of the Midway to determine how much damage such an 
incident could cause. The results were substantial: the aft deck 
was seriously damaged by both the fire and the extreme cold of 
the liquid Oxygen oxidizer. As a result, the Navy ended its re- 
search into sea-launched liquid fuel missiles. 

In the first two years following Operation Pushover several 
important advances occurred in the design of large solid fuel 
rocket motors. These developments prompted the Navy in 1950 
to begin fabrication of a 51 foot long, two stage, solid fuel mis- 
sile. Called “Big Stoop” this vehicle was used to determine if a 
solid fuel, nuclear tipped missile was now feasible. Three suc- 
cessful flights later, the Navy concluded that the idea was sound. 

Though Stoop was successful, it only proved that a solid 
fuel missile was possible. To make it practical would require a 
significant improvement in the performance of solid fuel rocket 
motors. This came two years later when Thiokol developed a 
new 5,000Ib. thrust solid fuel motor. The first engine to have the 
internal burning star design, this engine was the first high per- 
formance solid fuel motor. With this development the Navy in 
1955 proposed to the Department of Defense a program to de- 
velop a sea launched solid fuel IRBM. 

Following the recommendations of the National Security 
Council, on 13 September 1955, President Eisenhower gave his 
approval for the development of a sea-launched ballistic mis- 
sile. Unfortunately for the Navy, the order was for the develop- 
ment of a liquid fuel missile. On 8 November 1955, Secretary of 
Defense Wilson further complicated the problem by directing 
the Navy to use a modified Army Jupiter IRBM. 

From the very beginning the Navy knew it could not deploy 
the liquid fuel Jupiter on its ships without creating a major safety 
problem for the crews!. Thus, on 16 February 1956, the Navy 
began development of a solid fuel version of the Jupiter. The 
Office of the Secretary of Defense Ballistic Missile Committee 
gave its approval for this solid fuel research on 20 March. The 
Navy then issued Lockheed and Aerojet the development con- 
tract for the Jupiter S (Solid) on 11 April. 

The same day the Jupiter S contract was issued, the Navy 
also issued Lockheed a contract for a small solid fuel missile. 
This missile was to make maximum use of arumored AEC break- 
through in the design of small, high kiloton, thermonuclear war- 
heads?. When this breakthrough was confirmed in September of 
1956, this small missile quickly became the primary design. Three 
months later on 8 December 1956°, Secretary of Defense Wil- 
son gave the Navy permission to drop out of the Jupiter program 
and develop the small solid fuel IRBM. With this order the Po- 
laris program began. 


POLARIS A-1: 


When the Polaris program began in 1957, the plan was to de- 
ploy a 1,700 mile range missile by the year 1965. This range 
was set to match that of the Jupiter and the Thor IRBMs. Then 
the Soviet Union orbited Sputnik on 4 October 1957. The next 
month the Navy submitted a revised deployment plan calling for 
a 1,380 mile range missile system by the year 1960. This new 
plan was approved on 9 December 1957, beginning develop- 
ment of the Polaris A-1. 

Now under the new deployment plan, on 11 January 1958, 
the first Polaris component test vehicle was launched from a pad 
at Point Mugu, California. Two months later, on 23 March, a 


Launch of the Polaris AIX-P8 test missile from the USS George Washing- 
ton, 20 July 1960. Following this launch, the Washington went on its first 
sea patrol. 

Photo by: U.S. Navy 


dummy Polaris was successfully cold launched from an under- 
water launcher at San Clemente Isle. The first launch of a Po- 
laris AX (propulsion test vehicle) occurred on 24 September with 
the first successful flight occurring during the fifth launch on 20 
April 1959. By the end of the year successful flights of 700 miles 
had been completed. The first shipborne launches had also been 
completed from the USS Observation Island. 

The first Polaris A-1 tactical round was launched from a flat 
pad at Cape Canaveral on 21 September 1959. The first all iner- 
tial flight of a Polaris was completed on 7 January 1960 and on 
14 April the first limited burn flight occurred at the San Clemente 
launcher. Finally, on 20 July 1960, the USS George Washington 
launched its first Polaris A-1 missile. The George Washington 
then went on its first war patrol on 15 November 1960. 

Two days after the George Washington went on patrol, test- 
ing of the Polaris A-1 ended. The last Polaris A-1 was then de- 
livered to the Navy on 7 December 1961. From then on work 
centered on the Polaris A-2. 

Almost a year after the last missile was delivered, on 6 May 
1962, the Ethan Allen launched a live Polaris A-1 at the Pacific 
nuclear test range. This is the only live firing of a United States 
strategic missile. 


POLARIS A-2: 
Under the revised deployment plan, in Mid-1963 the Navy would 


deploy the originally planned 1,700 mile range missile. This 
missile, the Polaris A-2, gave the Navy a ballistic missile capa- 
bility superior to that of Air Force IRBMs. 

The Polaris A-2 was not an enlarged version of the Polaris 
A-1. The first stage may have been longer, but the second stage 
was made of lightweight fiberglass. By using this material in- 
stead of thin-gauge steel vehicle weight was reduced, thereby 
improving range. The vehicle electronics were also improved, 
increasing capability and reliability. 

The first flight of an A-2 was on 10 November 1960 with 
the missile covering a distance of 1,600 miles. The first sub- 
merged launch from the submarine Ethan Allen then occurred 


IS 
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the USS Henry Clay (SSBN-625) fires a Polaris A-2 from the surface at 
‘ye Atlantic Missile Range, Cape Canaveral, Florida. The flying objects 
»ound the missile are pieces of the missile’s launch tube adapter rings. 
\» per design, they have separated from the missile after exiting the 
wesite tube. Also note the submarine’s significant list to port. This was 
‘ye second missile launch that day, the first occurring 30 minutes earlier 
when the Clay fired an A-2 while submerged. 

Photo by: US. Navy 


‘4 October 1961, and deployment of the A-2 began on 26 
Junk 1962. 
(he last submarine to be deployed with A-2 was the USS 
‘ohn Adams, on 3 November 1964. 


POLARIS A-3: 


While testing the Polaris A-1, Lockheed developed many im- 
»ortont design improvements. Because of the urgency of the pro- 
»om, however, there was no time to incorporate these changes 
eto the Polaris A-2. Thus, in September 1960, approval was 


» ven tor the development of the Polaris A-3 missile. 
the Polaris A-3 was to give the Navy an IRBM capability 
tw yond that of the Air Force’s Thor and Jupiter missiles. By us- 


»» Uberglass casings for both stages, and a guidance package 1/ 
‘ the size of the A-2, vehicle weight was significantly reduced. 
'))» weight reduction increased the missile’s range to 2,880 
# tes, \wice that of the Thor IRBM. With this improved range 
‘ Polaris subs could be stationed in the North Atlantic and still 
ech their targets in the Soviet Union. 
\nother improvement was the use of multiple warheads. 
))) bracketing the target with three 200 kiloton warheads, the A- 
ould produce the same amount of destruction as a Thor mega- 
varhead* This multiwarhead capability also would make the 


) eos A-3 harder to intercept by anti-ballistic missiles. By de- 
)»y ny the warheads ina specific spaced pattern, even a nuclear 
» ed ABM could only intercept one of them. It was because of 


‘se improved capabilities that in 1961 President Kennedy or- 

‘ved the development of the A-3 accelerated so it would be- 

»ve available one year sooner. This order also cut the number 
Polaris A-2 missiles purchased. 

lhe first test launch of a Polaris A-3 occurred on 7 August 

Though partially successful, in February of the following 

' vo successful flights would be completed. The first sub- 

launch was completed on 26 October 1963 from the USS 

\» row Jackson. The first submerged launch of a production A- 


A Polaris A-3 breaks the surface during an underwater missile test 17 
September 1964. 
Photo by: U.S. Navy 


3P missile then occurred on 28 September 1964 from the sub- 
marine USS Daniel Webster. 

On 28 September 1964, the Daniel Webster went on its first 
A-3 patrol. Rearming of the George Washington class then be- 
gan on | January 1965: the last missile was off loaded on 7 July 
1965. Re-arming of the Polaris A-2 ships began in 1968, and in 
1974 the A-3 became the only Polaris model in service. 

Even as testing of the Polaris A-3 was underway, work was 
in progress on an even more formidable missile called the 
Poseidon. Thus, in June of 1968, production of the Polaris A-3 
was ended. Three years later the Poseidon began replacing the 
A-3 on Lafayette class submarines. By 1977 only the George 
Washington and Ethan Allen class subs were armed with Po- 
laris. The last Polaris A-3 patrol was then completed by the USS 
Robert E Lee on 1 October 1981. 


Notes 

‘After the start of the collaboration, Pushover style tests were done: the results 
did not change. 

*Though a megaton yield warhead was officially required for both IRBMs and 
ICBMs, the accuracy of a IRBM was higher, making a high kiloton warhead 
effective. 

3On 26 November 1956 Secretary Wilson restricted the Army to weapons of a 
range of 200 miles or less. This turned the Jupiter into an Air Force program. 
‘An agreement ending nuclear tests between the Soviet Union, Great Britain, 
and the United States in 1965 made it impossible for a single megaton class 
warhead to be tested for Polaris. 
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A Polaris A-3 missile moments after being launched from the USS Daniel 
Boone (SSBN-632). The mast in the photo is a telemetry tower connected 
to the conning tower of the Boone. 

Photo by: U.S. Navy . 


POSEIDON C-3 (UGM-73A) 


SPECIFICATIONS: 
Length: 34 ft 1.2 in Weight: 64,400 lbs 
Diameter: 8 ft 
PERFORMANCE 


Speed: supersonic CEP: 2,000 ft 


Range: approx 2,880 miles 


PROPULSION :Stage 1- solid fuel rocket motor developed by 
Hercules & Thiokol 
Stage 2- solid fuel rocket motor developed by 
Hercules 


GUIDANCE: inertial system by developed by MIT, manufac- 
tured by General Electric and Raytheon. 


WARHEAD: Ten 50 kt W-68 thermonuclear warheads mounted in Mk- 
3 re-entry vehicles 
Fourteen warheads could have been carried at a reduced 
range 

CONTRACTOR: Lockheed Missile & Space Co 


NOS. MISSILES: 496 missiles deployed during the 70’s, 619 produced 


A ZUGM-73A Poseidon missile breaks the surface during a test flight. 
This is view four of a series of four pictures of this launch from the USS 
Casimir Pulaski (SSBN-633) on 16 August 1971. 

Photo by: U.S. Navy 


The Poseidon was the first MIRVed submarine launched bal- 
listic missile ever deployed. The replacement for the Polaris, its 
deployment marked a 100 fold increase in the capability of the 
United States SLBM force. 

During development of the Polaris A-3, independent stud- 
ies of this missile showed that further improvements in accuracy 
and range were possible. Furthermore, in a study of the Lafayette 
class submarines, it also was discovered that it was possible to 
fire a missile without having a liner in the missile tube. Thus, a 
larger, 3,500 mile range missile could be deployed on this class 
of FBM submarine. As a result of these studies, in November 
1963 the Navy authorized the development of a new SLBM called 
the B-3. 

Originally the B-3 program was to develop a longer range 
missile. In November 1965, however, Multiple Independently- 
targetable Re-entry Vehicles (MIRVs) was added to the design. 


———————— 
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"'RON MISSILE LAUNCHED 
/ THE USS CASIMIR 

| AUKI (SSBN-633) ON 

AUG, 1072, 


POSEIDON 


\ sequence of views showing the launch of a ZUGM-73A Poseidon missile 
»» 16 August 1971, The launching submarine was the USS Casimir 
Pulaski (SSBN-633). 

Mhoto by: U.S. Navy 


| is was done primarily to improve the missile’s ability to pen- 
le enemy anti-ballistic missile systems. Two months later, 
|S January, presidential approval was given for development 
' ‘he missile (now called the Poseidon C-3). Project definition 
» completed in April, and in October 1965, development was 
'evun on a 4,030 mile range missile with twice the payload of 
ihe Polaris A-3. 
!n 1966 the DOD ordered the project accelerated. Some- 
between this event and the first missile launch the range 
reduced to that of the Polaris A-3. 
(he first Poseidon test missile was launched from a flat sur- 
'»-e pad at Cape Canaveral on 16 August 1968. On 29 June 1970, 
ye 20th and last flight was completed from this pad, ending 
pee one of the testing program: 14 flights were successful. 
}ye first launch from a submerged submarine occurred on 3 
\veust 1970 from the USS James Madison. Seven submerged 
vches later, on 31 March 1971, the Madison began its first 
)scidon patrol. Conversion of the remaining Lafayette class 
»))ynarines was then completed during the ships’ regularly sched- 
ed reactor refueling. 
| ven as deployment was getting underway, in 1972 Opera- 
/ onal Tests (OT) of the Poseidon were ending in failure. Analy- 
+o! these flights showed that the Poseidon system had quality 


» | © \1-73A Poseidon missile breaks the surface at something less than 
»yyeat The launch occurred on 25 September 1972 from the USS 

* sores Hancroft (SSBN-643) at the Atlantic Missile Range. 

Pete by: U.S. Navy 


A ZUGM-73A Poseidon missile breaks the surface after launch from the 
USS Casimir Pulaski (SSBN-633) on 16 August 1971. The caption states 
that this is view four of a series of six pictures. 

Photo by: U.S. Navy 


control problems in its small electronic parts. It also suffered 
from poor gimbal assemblies, a faulty firing unit, and trouble in 
its submarine-to-missile flexible connecting cables. To rectify 
this, in March of 1973 OT testing was suspended and a modifi- 
cation program begun to improve the missiles still in produc- 
tion. Deployment of these improved missiles began with the 21st 
Lafayette submarine conversion in 1974. The last rearm occurred 
in February of 1978 during the last reactor refit of a Lafayette! 
class. 

Operational Testing of the improved Poseidon began in 1974. 
Four years and over 40 flights later, the Navy had yet to deter- 
mine its reliability percentage. 

As stated earlier, the Poseidon never achieved the planned 
4,030 mile range. This fact concerned the Navy, for without this 
additional range the Poseidon subs might become vulnerable to 
Soviet anti-submarine systems. Thus, in 1969 development be- 
gan on a longer range missile that could be deployed in the same 
missile tubes. Originally called the EXtended range Poseidon, 
this missile became the 4,600 mile range Trident 1 SLBM. De- 
ployment of this missile on twelve Lafayette class submarines 
began in October 1979. 

As aresult of the Trident | retrofit, the number of deployed 
Poseidon missiles was reduced to 304. The force number then 


A Poseidon DASO (Demonstration And Shakedown Operations) flight 
from the USS James Madison (SSBN-627) on 23 October 1970. This was 
the sixth submerged launch of this missile. 

Photo by: U.S. Navy 
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remained static until 1987 when the USS Sam Rayburn had its 
Poseidon missiles removed to keep the United States within the 
Salt 2 SLBM numbers. Further cutbacks followed as more Ohio 
class submarines were deployed, and as the Poseidon class sub- 
marines became too old to remain in service. The last Poseidon 
was off loaded in September 1992. 


Notes 
'The Ten Ethan Allen and George Washington class submarines could not be 
upgraded because their tubes did not have this type of liner. 


TRIDENT 1 C-4 (UGM-96A) 


SPECIFICATIONS: 
Length: 34 ft 1.2 in 
Diameter: 6 ft 2 in 


Weight: 73,000 lbs 


PERFORMANCE 
Speed: classified CEP: 1250 ft 
Range: 4,600 miles 


PROPULSION: Ist stage solid fuel rocket motor manufactured by 
Thiokol 
2nd stage solid fuel rocket motor manufactured by Her- 
cules 
3rd stage solid fuel rocket motor manufactured by 
United Technologies Corp 


GUIDANCE: Stellar Inertial system 


WARHEAD: eight 100 kiloton W-76 warheads mounted in Mk-4 re- 
entry vehicles (14 warheads possible but at a reduced 
range). 


CONTRACTOR: Lockheed Missile & Space Company 
NOS. MISSILES: 384 deployed as of 1987, 570 manufactured 


The Trident | was the first U.S. Navy Submarine Launched 
Ballistic Missile that could reach Soviet territory from a United 
States port. It was developed to meet the military and the politi- 
cal needs of the late 1970s. 

When development of the Poseidon began in the mid-60s, 
the goal was to improve the survivability of the launching sub- 
marines by allowing them to stand off an additional 1,000 nauti- 
cal miles from their targets. Before the first missile had been 
launched, however, it became apparent that the Poseidon would 
not have a greater range than the Polaris A-3: it might not even 
match it'. To rectify this the Navy began a research program to 
determine whether it was possible to develop a longer range 
missile that could still be fitted in the missile tubes of the opera- 
tional Lafayette class submarines. Originally called the Extended 
Range Poseidon (EXPO), by 1971 this program had been ab- 
sorbed by the Navy’s Undersea Long-range Missile System 
(ULMS) program. Now called the ULMS-1, on 14 September 
1971 Secretary of Defense Melvin R. Laird gave his approval 
for development of this missile. President Nixon issued his ap- 
proval in January of 1972, and in May the program was acceler- 
ated under the new title Trident 1. 

To give the Trident | a greater range while not increasing its 
dimensions or reducing its payload was a challenge the engi- 


A head on view of the Trident 1 C-4 mockup and the earlier Poseidon C-3 
mockup. You can tell which is the Trident missile by the long, extendable 
aerospike in the nose. Otherwise, the two missiles have the same external 
dimensions. 

Photo by: U.S. Navy 


neers at Lockheed handled admirably. First, by rearranging the 
payload section, room was made for a third stage. To improve 
range further the engineers used a high energy, high density solid 
fuel developed in the Patriot missile program. By using this fuel 


the engineers increased the thrust produced per cubic volume of 


fuel burned. To compensate for the.greater weight of this new 
fuel the old fiberglass motor casings were replaced with light- 
weight Kevlar ones. Finally, the engineers added a telescoping 
aerospike to reduce aerodynamic drag. 

All this new technology took time to integrate properly, pre- 
venting the first test launch from occurring until 18 January 1977. 
What followed, however, was a nearly perfect test program with 
10 out of the first 12 flights being successful. The last flat pad 
launch—the 1 8th—was completed in January 1979. Testing then 
shifted to the submarine USS Francis Scott Key, which com- 
pleted its Trident conversion on 4 December 1978. 

The first submerged launch of a Trident 1 was on 10 April 
1979. By the end of July, seven Performance Evaluation Mis- 
siles had been launched, completing this phase of the program. 
The first Demonstration And Shakedown Operation (DASO) 
launch from the Francis Scott Key then occurred on 28 August. 


A low, oblique stern view of the USS Francis Scott Key as a Trident 1 
missile is lowered into one of its missile tubes. Note how the missiles are 
delivered in these watertight capsules. The Tender is the USS Simon Lake 
(AS-33). 

Photo by: U.S. Navy 


Chapter 2 ¢ Submarine Launched Ballistic Missiles 39 


te 15th DASO launch of a Trident 1 missile. This one was from the USS 
h\igan (SSBN-727) on 21 November 1982. This was the 40th launch of 


lent missile. 
by: U.S. Navy 


Two months later, on 20 October 1979, the Francis Scott Key 
went on its first Trident | patrol. 

The USS Francis Scott Key was just the first of 12 Lafayette 
class subs to be armed with the Trident. This rearmament was 
completed in August 1982 with the deployment of the USS James 
Madison. The next month would see the deployment of the first 
Ohio class submarines-the USS Ohio- from the new Trident sub- 
marine base at Hood Canal, Bangor, Washington. 

Though the Trident significantly improved the capability of 
the Fleet Ballistic Missile force, this was not the reason the mis- 
sile was deployed. The deployment of the Trident I on twelve 
Lafayette class submarines was to allow the United States to 
meet its commitment to Spain to end its FBM operations at Rota 
Spain by 1979. By deploying the Trident I on these subs it was 
possible to transfer them from Rota to Kings Bay, Georgia. If the 
Poseidon missile was used, these subs would have to sail east 
for two days before they would be in range of their targets in the 
Soviet Union. 

The last Trident | was delivered to the Navy in January of 
1986. In all, 12 Lafayette class and eight Ohio class submarines 
were armed with this missile. Though the Lafayette class sub- 
marines are now being withdrawn, the Trident 1 should remain 
in service on the first 8 Ohio class subs well into the next cen- 
tury. 


Notes 
'The Poseidon was never deployed in the Pacific in place of the Polaris A-3. 


TRIDENT I FLIGHT TEST 


of pictures showing the launch of a Trident 1 missile. In a clockwise rotation starting at the lower left corner we see the missile leave its missile tube, 
for the surface, and then transition to atmospheric flight. The last two pictures, on the right side of the photos, show the light trails the Trident’s RVs 


they reached Kwajalein atoll. 
U.S. Navy 
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A Trident 1 DASO flight from the USS Ohio (SSBN-726), 17 January 
1982. This was both the ninth missile launch and the first by a Trident 
class submarine. After this flight the USS Ohio was certified for patrol 
duty. 

Photo by:U.S. Navy 


TRIDENT I (D-5) 


SPECIFICATIONS: 
Length: 44 ft. 6.6 in. Weight: 130,000 Ibs +. 
Diameter: 6 ft. 11 in. 


PERFORMANCE 
Speed: supersonic; over 20,000 ft/sec CEP:300 ft. 
Range: 4606+ miles 


PROPULSION: First and second stages by Hercules and Morton- 
Thiokol 
Third stage by United Technologies Corp. 


GUIDANCE: inertial system 


WARHEAD: 8 to 14 300 kiloton W-87 thermonuclear warheads, in 
Mk-5 re-entry vehicles 


The difference in size between the Trident II D-5 missile and the earlier 
Trident 1 C-4 missile are clearly shown in this picture of both vehicles’ 
mockups at the Lockheed facility in Sunnyvale, California. 

Photo by: Lockheed Missiles & Space Company, Inc. 


MK-5 is the Navy designation for the Mk-21 re-entry ve- 
hicle. 


CONTRACTOR: Lockheed Missile and Space Coorporation 
NOS. MISSILES: in production 


The Trident II, or D-5, is the largest Submarine Launched 
Ballistic Missile the United States has attempted since the solid 
fueled Jupiter IRBM of 1956. With the deployment of this mis- 
sile, both U.S. and British submarines are now able to attack 
targets anywhere in the world. 

Development of the D-5 initially began in the year 1966 
when the Navy began a program titled the Undersea Long-range 
Missile System (ULMS). This program was to determine the 
performance requirements of the next generation of SLBMs in 
preparation for the retirement of the Polaris/Poseidon missiles 
in the early 80s. In 1967, however, because the Poseidon was 
not reaching its 3,500 mile planned range, research was limited 
to the development of a long range version of the Poseidon mis- 
sile. This work would eventually result in the Trident | missile. 


Facing Page: The second launch of a Trident II missile at the Atlantic 
Missile Range, Cape Canaveral, Florida. The launch occurred at 12:25 
PM Eastern Time on 17 March 1987. The poles surrounding the launch 
site are lightning conductors. 

Photo by: Lockheed Missiles and Space Company, Inc. 
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The first launch of a Trident II missile from the USS Tennessee. 
Photo by: Lockheed Missiles and Space Company, Inc. 


While development of the Trident 1 was underway, in 1975 
the Navy began a program to determine methods for improving 
the accuracy of its SLBM force. This program not only showed 
that accuracy could be improved, but that if an ICBM size war- 
head was used a SLBM would be effective against hardened 
military targets. A warhead of this size, however, could not be 
deployed on the Trident | without incurring either a loss of range 
or a reduction in carried warheads. Thus, in 1978 Lockheed be- 
gan advanced design work on a new SLBM that would make 
maximum use of the new Ohio class submarines’ launching tubes. 
This was the start of the Trident II program. 

Even before the design of the D-5 was set, the potential 
performance of this new missile prompted Britain in March of 


1989 to select it to replace their Polaris missiles. With Britain 
now involved, on 21 October 1983 the Navy issued a letter con- 
tract to Lockheed to start operational systems development and 
production. The official $5.765 billion contract was then signed 
on 12 March 1984, putting the Trident II in Full Scale develop- 
ment. Initial Operational Capability was planned for 1989 on 
the ninth Ohio class submarine, the USS Tennessee (SSBN-734). 

The D-S is the result of recent advances in solid fuel propel- 
lants, electronics, aerodynamics, and construction materials. The 
first, second, and third stage motors are encased in Graphite ep- 
oxy. This new material produces a lighter, stronger casing, thus 
reducing the missile’s weight and increasing range. For greater 
electronic flexibility, the missile’s subsystems make extensive 
use of configurable gate arrays in its primary logic functions. 
Along with these new technologies, the D-5 also uses a tele- 
scoping aerospike and improved high density fuels. 

The Trident II does more than just allow the Navy to strike 
hardened targets. Its longer range allows the Navy to increase 
the patrol area of its submarines. This makes it more difficult for 
enemy ships to find and sink these subs in a crisis. The great 
range of the D-5 also allows the U.S. to base its SLBM force at 
United States ports. Thus, the Navy will end its operations at 
Holy Loch Scotland when the last Poseidon sub is withdrawn. 

The first Trident II missile was launched at 10.25 AM (EST) 
on 15 January 1987. This first launch was from Pad 46A at Cape 
Canaveral. Originally the plan was to launch 20 missiles from a 
flat pad and then finish the test series with 5 to 10 shots from the 
USS Tennessee. In fact, only 19 missiles would be launched from 
the pad before testing was transferred to the Tennessee. 

The first submarine launch of a Trident II occurred on 21 
March 1989. The flight was a failure, however, due to a problem 
with the first stage engine nozzle. This problem occurred again 
during the third PEM flight on 15 August. The design changes 
required to end this problem forced the Navy to cancel the planned 
Trident II Initial Operational Capability by 31 December 1989. 
The first redesigned Trident II was launched on 4 December 1989. 
Four flights later, on 12 February 1990, the first Demonstration 
and Shakedown Operation launch was completed. A month later 
on 31 March 1990, the Trident II became operational with the 
fleet. 

At present, the United States plans to limit the number of 
warheads carried by the Trident II missiles. The START II agree- 
ment also limits the United States to only 432 SLBM launchers, 
or 18 Trident submarines. At present, the Navy has no plans to 
backfit the D-5 onto the first eight Ohio class subs that are now 
armed with the Trident 1. 


Chapter 3 


Submarines 


| he ballistic missile submarine USS George Washington (SSBN-598) slowly steams out of Pearl Harbor. Here we can see the distinctive hump caused by its 
missile tubes. Later FBM designs would have a smoother shape. 
lhoto by: U.S. Navy, via the USS George Washington. 
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Since the mid-1950s submarines, particularly the ballistic 
missile submarines, have been a major part of the United States 
Nuclear force. Today, they carry more nuclear warheads than 
the ICBM force. 

In the early years, U.S. Navy attack submarines carried the 
Regulus cruise missiles, the Navy’s first strategic missile. Then 
came the George Washington class, the Navy’s first Fleet Ballis- 
tic Missile submarines. This submarine class not only set the 
design for all later U.S. Navy FBMs, but the Soviets copied the 
layout for its Yankee class of ballistic missile submarines. Since 
then at least four main classes of FBMs and two sub-classes 
have been deployed by the United States. 

The FBMs are the largest submarines in the world: the Ohio 
class is longer and heavier then a post World War | era battle- 
ship. They also are the most over worked submarines in the world, 
staying in port only long enough to change crews and take on 
provisions. Finally, FBMs stay out on patrol longer than any 
other submarine. As a result, the submarines have the most ex- 
tensive crew facilities of any Navy submarine: The Ohio class 
has two libraries and music headphones for every bunk. 

Today, the Navy’s FBM force is in transition. The old George 
Washington, Ethan Allen, Lafayette and Madison class subma- 
rines have been retired, ending deployment of the Poseidon mis- 
sile system. The Benjamin Franklin class subs will soon follow, 
leaving only the Ohio class submarines and their Trident mis- 
siles. Under present plans the Trident force will be reduced to 14 
submarines and the Trident | missiles will be withdrawn. 

Though the FBMs are the primary strategic nuclear subma- 
rines, the development of the Tomahawk cruise missile has revi- 
talized the attack submarine’s nuclear capability. Though under 
present nuclear policy the Tomahawks are conventionally armed, 
the policy maintains the Navy’s ability to deploy nuclear armed 
Tomahawks in a major crisis. If this should happen, the Los 
Angeles class of attack submarines would become as powerful 
as the early George Washington class of FBMs. 


The ballistic missile submarine USS George Washington (SSBN-598) at 
sea during its Atlantic trials. This photo was taken in November 1959, 
prior to the ship’s commissioning. 

Photo by: U.S. Navy 


GEORGE WASHINGTON 
CLASS 


SPECIFICATIONS; 
Length: 381.7 ft | Width: 33 ft 
Height: 29 ft Weight: 6,000 tons surfaced 


6,700 tons submerged 
ARMAMENT: 16 steam ejection tubes for Polaris missiles. Six, 21 inch, 
torpedo tubes in the bow. 


SPEED: 20 knots on the surface, 30 knots submerged 
POWERPLANT: A single SSW pressurized water nuclear reactor 
CREW COMPLEMENT: 139 men- 12 officers, 127 enlisted 


NAMES OF SUBMARINES: (598) George Washington, (599) Patrick 
Henry, (600) Theodore Roosevelt, (601) Robert E. Lee, (602) Abraham 
Lincoln 


The George Washington class were the first ballistic missile 
submarines to be deployed by the United States. The prototypes 
for today’s Fleet Ballistic Missile submarines, they were crude 
(hastily constructed) warships. 

One year after development of the Polaris began, on 22 
October 1957 the Secretary of the Navy proposed an accelerated 
Fleet Ballistic Missile program. Under this new plan, the United 
States would deploy a 1,300 mile range missile system by 1960. 
Though this acceleration was desirable, it required both the de- 
velopment of the short range Polaris A-1 missile and the quick 
construction of a ballistic missile submarine. On 9 December 
1957, however, the proposal was accepted by the Secretary of 
Defense. Thus, on 31 December the Navy ordered the under 
construction attack submarine Scorpion converted into a ballis- 
tic missile submarine. 


A top view of the ballistic missile submarine USS Robert E. Lee (SSBN- 
601). In this picture you get an idea how much the Skipjack attack 
submarine design was lengthened to make the George Washington class 
of FBMS. 

Photo by: Rockwell Int. 
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To turn the Skipjack class submarine Scorpion into an at- 
tack submarine, the Navy physically cut the ship in two. The 
sections were then pulled apart to make room for a 130 foot long 
launch tube section. The three sections were then welded to- 
gether to form a single ballistic missile submarine. Construction 
was completed in 1958, and on 30 December 1959 the subma- 
rine was commissioned as the USS George Washington. 

All the George Washington class submarines were built us- 
ing components originally planned for Skipjack class attack subs 
(none however as far along as the Scorpion). By using this method 
of construction these submarines were operational one year be- 
fore the first Ethan Allen class sub could have been completed. 
This method, however, also left these submarines as depth lim- 
ited as the Skipjack class. Thus, they were more vulnerable to 
Soviet anti-submarine systems than later FBMS. 

After commissioning, the George Washington launched its 
lirst Polaris A-1 missile on 20 July 1960. Four months later, on 
|5 November 1960, it left Charleston on its first war patrol. Sixty- 
seven days later, on 21 January 1961, she returned to New Lon- 
don, Connecticut, to exchange crews at the Tender Proteus. Two 
months later the Patrick Henry also exchanged crews at the Pro- 
(cus, but this time the Proteus was at the recently opened base at 
Holy Loch Scotland. At this forward base, George Washington 
class subs could do general refurbishment and crew changes while 
remaining only one day’s sail from their North Sea launch zones. 
lhus, with the deployment of the last GW class submarine in 
August of 1961, the Navy had a force of 80 Polaris missiles on 
almost continuous alert. 

The George Washington class subs operated with the Po- 
laris A-1 for a total of four years. Then, on 2 June 1964, the 
George Washington returned to the General Electric boat yards 
lor its first overhaul (done once every five years). During this 
overhaul SSBN-598 was re-armed with the new 2,800 mile range 
Polaris A-3 missile. As the other GW class subs went in for over- 
fhaul, they too were re-armed with this missile. The last subma- 
rine, the USS Abraham Lincoln, completed the last Polaris A-1 
patrol on 14 October 1965. Four months later, on 2 February 
1966, the George Washington completed its overhaul. After in- 
spection and shakedown, it began its first Polaris A-3 patrol on 
40 June. 

By November of 1967 all five George Washington class subs 
had been re-armed and returned to the Atlantic fleet. There these 
subs remained until their second overhaul period—June of 1972 
‘o August 1974—during which they were armed with the im- 
proved Polaris A-3T missile. After overhaul, these submarines 
were then transferred to the Pacific Fleet Ballistic Missile force 
based at Guam. This tranfer was completed on 10 August 1973 
with the deployment to the Pacific of the USS Robert E. Lee. 
!hese subs would remain based at Guam until the Navy retired 
the whole class. 

Withdrawal of the George Washington class officially be- 
gan on 28 February 1981 with the decommissioning of the 
!heodore Roosevelt and the Abraham Lincoln. Later that year, 
(he other three submarines had their missiles removed and their 
\ubes blocked. The ships were then converted into attack sub- 
marines and ships for use by special forces (SEALs). Two years 
later, on 1 December 1983, the Robert E. Lee was decommis- 
sioned. By 1990, the George Washington and the Patrick Henry 
had also been retirerd. 


ETHAN ALLEN CLASS 


SPECIFICATIONS: 
Length: 410 ft Width: 33 ft 
Height: 32 ft | Weight: 6,900 tons surfaced 
7,880 tons submerged 


ARMAMENT: 16 air ejection tubes for Polaris missiles and four 21 
inch torpedo tubes 


SPEED: 20 knots on the surface, 30 knots submerged 
POWERPLANT: single SSW pressurized water nuclear reactor 
CREW COMPLEMENT: 145 men; 15 officers, 130 enlisted 


NAMES OF SUBMARINES: (608) Ethan Allen, (609) Sam Houston, 
(610) Thomas A. Edison, (611) John C. Marshall, (618) Thomas Jeff- 
erson. 


The Ethan Allen class were the first U.S. submarines de- 
signed from the keel up to launch ballistic missiles. Though not 
as well designed as the later Lafayettes, these subs were the first 
deep diving U.S. Fleet Ballistic Missile Subs (FBMs). 

When the Polaris program began in December of 1957, the 
plan was to construct five special subs to carry and fire a 1,800 
mile range missile. Because the program was accelerated on 9 
December 1957, however, these special subs were superseded 
by the five “hastily constructed” George Washington class subs 
(begun in January of 1958). On 22 August 1958, President 
Eisenhower actually withheld the initial funding for the first four 
Ethan Allen subs. Later that year, however, he changed his mind, 
and on 23 December 1958 authorized the construction of the 
first true U.S. FBM, the USS Ethan Allen. Construction of the 
Ethan Allen began before the year ended. 

On 22 November 1960, the Ethan Allen was launched at the 
General Electric Boat yards at Groton, CT. Following manufac- 
turers’ sea trials, on 23 October 1961 it launched its first 1,800 
mile range Polaris A-2 missile (the missile it was originally de- 
signed to carry). Seven months later, the Ethan Allen joined Joint 
Task Force 8 at the Pacific nuclear testing range. There, at 
14:17:49 PDT, on 6 May 1962, it launched a nuclear tipped Po- 
laris A-1 missile: Shot Frigate Bird of test series Dominic 1. 
Following this test the Ethan Allen returned to the East Coast 
where, after being re-armed with the Polaris A-2, on 26 June 
1962 it began its first operational patrol. 

The Ethan Allen submarines were larger and better designed 
internally than the earlier George Washington class. They were 
quieter while submerged and, because of their modified Permit 
submarine design, they could dive to much greater depths. These 
features made them less vulnerable to Soviet anti-submarine sys- 
tems. 

Within six months of the Ethan Allen’s (SSBN-608) initial 
deployment, four Ethan Allen subs were in service in the North 
Atlantic. A year later, on 14 April 1963, the USS Sam Houston 
(SSBN-609) sailed into Izmir, Turkey, as the first FBM subma- 
rine assigned to the Mediterranean. Eventually, three Ethan Allen 
class subs were deployed to the Mediterranean, replacing the 
Jupiter IRBMs based in Turkey. The last Ethan Allen subma- 
rine, the Thomas Jefferson, then went to sea on 28 October 1963. 
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The USS Ethan Allen at sea. Photo by:U.S. Navy 


The Ethan Allen class would operate in the Atlantic and 
Mediterranean Sea for the remainder of the sixties. Following 
the deployment of the Poseidon missile, however, these subs 
were progressively transferred to the Pacific Ocean. There they 
would join the George Washington class subs at the submarine 
base on Guam (the last submarine left the Atlantic on 10 August 
1973). 

In October of 1972 the Ethan Allen was re-armed with the 
Polaris A-3T missile. The first patrol with this missile began on 
29 August 1974. The last Polaris A-2 was then retired from ser- 
vice on 9 June 1974 with the return of the USS John C. Marshall. 

For several years after the Polaris A-3 refit, the Ethan Allen 
class did deterrent patrols in the North Pacific. By 1980, how- 
ever, these subs were reaching their maximum life span in both 
structure and nuclear reactors. Thus, in 1981 all five of these 
subs were removed from duty as FBMs. Their missile tubes were 
decommissioned’, and the ships were converted into attack subs. 
Two years later, on 1 December 1963, the Thomas A. Edison 
became the first sub to be decommissioned. The last Ethan Allen 
class submarine ended service in 1991. 


Notes 
‘Concert blocks were installed to maintain proper bouancy. 
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PheUSS Woodrow Wilson off the coast of South Carolina in July of 1977. Six of its missile tubes are open, and two are partially open. Photo taken by Lt. 
rank Peele. Photo by: U.S. Navy 


LAFAYETTE CLASS 


SPECIFICATIONS: 
Length: 425 ft Width: 33 ft 
Height: 31.5 ft 
Weight: (616 class) 7,310 tons surfaced 8,260 tons submerged 
(627 class) 7,320 tons surfaced 8,240 tons submerged 
(640 class) 7,350 tons surfaced 8,250 tons submerged 


ARMAMENT: 16 steam ejection launch tubes for Polaris, Poseidon & 
Trident missiles 
Four 21 inch torpedo tubes 

SPEED: 20 knots surface, 30 knots submerged 
POWERPLANT: single SSW pressurized water nuclear reactor. 
CREW COMPLEMENT: (616) 14 officers, 130 enlisted 

(627) 14 officers, 132 enlisted 

(640) 14 officers, 126 enlisted 


NAMES OF SUBMARINES: 


The USS Ethan Allen steams on the surface. Note the smoother design of 
the forward section compared to the George Washington class. This 
picture was taken in September 1971. 


Photo by: U.S. Navy 


(616) Lafayette 

(617) Alexander Hamilton 
(619) Andrew Jackson 
(620) John Adams 

(622) James Monroe 
(623) Nathan Hale 


(627) James Madison 
(628) Tecumseh 

(629) Daniel Boone 
(630) John C. Calhoun 
(631) Ulysses S. Grant 
(632) Von Steuben 


(640) Benjamin Franklin 
(641) Simon Bolivar 
(642) Kamahameha 
(643) George Bancroft 
(644) Lewis and Clark 
(645) James K. Polk 


(624) Woodrow Wilson (633) Casimir Pulaski (654) George C. Marshall 
(625) Henry Clay (634) Stonewall Jackson (655) Henry L. Stimson 
(626) Daniel Webster (635) Sam Rayburn (656) George Washington Carver 
(636) Nathanael Greene (657) Francis Scott Key 
(658) Mariano G. Vallejo 
(659) Will Rogers 


The Lafayette class of Fleet Ballistic Missile submarines is the 
oldest class of FBM submarine in use by the United States Navy. 
In service for over thirty years, they are still effective Fleet Bal- 
listic Missile submarines. 

Though they are all technically Lafayette class submarines, 
these ships are officially grouped under the following three sub- 
classes: the Lafayette class (SSBN-616 to 626), the James Madi- 
son class (SSBN-627 to 636), and the Benjamin Franklin class 
(SSBN-640 to 659). For this history these sub-groupings will be 
used. 


Lafayette Class (616-626) 


With construction of the Ethan Allen class well underway, on 15 
July 1960 President Eisenhower authorized the construction of 
five more Fleet Ballistic Missile submarines. One of these subs, 
the Thomas Jefferson (SSBN-618), was an Ethan Allen class. 
The remaining four, however, were of an improved design with 
quieter machinery and steam ejection for the missile tubes. Seven 
months later, on 17 June 1961, construction began on the first of 
these improved submarines, the USS Lafayette. 

Twelve days after construction of the USS Lafayette began, 
newly elected President John F. Kennedy accelerated procure- 


48 ¢ Nuclear Weapons of the United States 


ment by authorizing the next five subs one year ahead of sched- 
ule. Thus, by the end of 1961, construction was underway on 
nine Lafayette class submarines. 

Construction of the Lafayette was completed in May of 1962 
with its christening occurring on 8 May. Sea trials began soon 
afterward and on 26 June 1962 it launched its first Polaris A-2 
missile. Commissioning occurred on 23 April 1963, and on 4 
January 1964 the Lafayette went on its first deterrent patrol armed 
with 16 Polaris A-2 missiles. Four months later, on 25 May 1964, 
the Lafayette arrived at Rota, Spain, opening this new forward 
FBM facility. Four more months later, on 28 September 1964, 
the last Lafayette class submarine—the Daniel Webster —went 
on its first patrol. This patrol marked the introduction of the Po- 
laris A-3P missile to the U.S. fleet. It also marked the deploy- 
ment of the last Lafayette class submarine. 

Since their deployment, the Lafayette class submarines have 
operated on an almost continuous basis with the Atlantic fleet. 
Over the years several improvements have been done to keep 
these subs effective. During the first overhaul period (Novem- 
ber 1968 to August 1970) several subs were re-armed with the 
Polaris A-3P missile. The exception to this were the Lafayette, 
the Alexander Hamilton , and the Andrew Jackson. During the 
second overhaul period (June 1975 to September 1978), all nine 
subs were armed with the Poseidon C-3 missile system. 

The first Lafayette class submarines to be decommisssioned 
was the Nathan Hale on 11 February 1988. By December of 
1993 only the Woodrow Wilson (SSBN 624) was in service. 


James Madison Class (627-636) 


Six months after Kennedy accelerated the Lafayette program, 
on 19 July 1961 he authorized the construction of 10 improved 
Lafayette subs. Designated the James Madison class, construc- 
tion of the first submarine—the USS Daniel Boone—began on 
6 February 1962. The christening occurred on 22 June 1963! 
and on 23 April 1964 the Daniel Boone was commissioned. A 
month later, on 25 May, it became the first U.S. FBM to visit 
Hawaii. In August the Daniel Boone was officially based at Apra 
Harbor, Guam. It then left on its first deterrent patrol on 25 De- 
cember 1964. 

Four of the James Madison class subs (Daniel Boone, 
Tecumseh, Ulysses S. Grant, and Stonewall Jackson) were de- 
ployed to the Pacific while the rest were based in the Atlantic. 


With the deployment of the Poseidon missiles in March of 1971, 
however, this situation changed. Before they were converted to 
this missile, the Lafayette subs deployed to the Pacific were trans- 
ferred to the Atlantic fleet. Poseidon deployment on this class 
was completed in April of 1972. 

Eight years after the Poseidon conversion was completed, 
on 6 September 1980 the USS Daniel Boone became the first 
Madison class sub to deploy with the Trident | missile. The Stone- 
wall Jackson and the John C. Calhoun followed on 15 Novem- 
ber and 24 November respectively. The James Madison, the Von 
Steuben, and the Casimir Pulaski were re-armed during their 
second overhauls that were completed on 3 June 1983. Follow- 
ing re-arming, these subs were transferred from Rota, Spain, to 
Kings Bay, Georgia. 

By 1 March 1987 the submarines Sam Rayburn (SSBN- 
635) and the Nathanael Greene (SSBN-636) had been decom- 
missioned. By December of 1993 the submarines Tecumseh, 
Daniel Boone, John C. Calhoun, Casimir Pulaski, and the Stone- 
wall Jackson had been put on Stand Down status. This leaves 
only the Von Steuben (SSBN-632) in service. 


Benjamin Franklin Class (640-659) 


Some time after he authorized the James Madison class, Presi- 
dent Kennedy also authorized the construction of six more subs 
and the purchase of long leadtime items for an additional six. 
Called the Benjamin Franklin class, these subs were the quietest 
of all Lafayette types, as well as the heaviest. 

Construction of the first Benjamin Franklin class subma- 
rine, the Simon Bolivar, began on 17 April 1963. It was launched 
a year later on 22 August 1964, but was not commissioned until 
29 October 1965, seven days after the Benjamin Franklin. The 
Simon Bolivar then went on its first deterrent patrol in the At- 
lantic on 27 April 1966, while on 7 May the Benjamin Franklin 
joined the Pacific. Deployment of this class was then completed 
on 3 October 1967 when the USS Will Rogers departed Charles- 
ton on its first war patrol. 

The first missile the Franklin class subs were deployed with 
was the Polaris A-3. Deployment of the Poseidon began in No- 
vember 1972 with the last submarine being rearmed in Septem- 
ber 1974. Five years later, on 20 October 1979, the Trident | 
missile became operational on the Franklin class submarine USS 
Francis Scott Key. Deployment of this missile was completed 


An aerial, starboard, quarter bow view of the USS James Monroe (SSBN- 
622). The photo was taken by L.S. Everton on 6 December 1976. 
Photo by: U.S. Navy 


The USS Francis Scott Key (SSBN-657) takes on a Trident 1 missile from 
the tender USS Simon Lake (AS-33). The place is Kings Bay, Georgia, 
where the Simon Lake is based. Photo recorded on 2 October 1981. 
Photo by: U.S. Navy 


on 20 July 1982 after the re-arming of the Francis Scott Key, the 
Henry L. Stimson, the Mariano G. Vallejo, the Benjamin Franklin, 
the Simon Bolivar , and the George Bancroft. 

By 1992 the Lewis and Clark,George Marshall,George W. 
Carver, andWill Rogers had been decommissioned. By Decem- 
ber of 1993 the submarines Benjamin Franklin, Simon Bolivar, 
George Bancroft, and Henry L. Stimson had been put on Stand 
Down status. This leaves only the Kamehameha, James K. Polk, 
and the Mariano G. Vallejo in service. This makes for a grand 
total of five operational Lafayette style FBMs in 1994. 


Notes 

'For some unexplained reason the James Madison was christened on 15 
March 1963, prior to the Daniel Boone. It was not commissioned, how- 
ever, until 28 June 1964, after both Daniel Boone and Tecumseh. 
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OHIO CLASS 


SPECIFICATIONS: 
Length: 560 ft Width: 42 ft 
Height: 35.5 ft | Weight: 16,750 tons surfaced 
18,740 tons submerged 


ARMAMENT: 24 launch tubes for Trident missiles and four 21 inch 
torpedo tubes 


SPEED: classified 
POWERPLANT: single S8G pressurized water nuclear reactor 
CREW COMPLEMENT: 160 men; 14 officers, 146 enlisted 


CONTRACTOR: General Dynamics Electric Boat Division 


An excellent view of the USS Nevada (SSBN-733). One of the Ohio class of FBMs, you can appreciate its size by the men standing on the conning tower’s 


observation bridge. 
Photo by: The U.S. Navy, via the USS Nevada 
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NAMES OF SUBMARINES: (726) Ohio, (727) Michigan, (728) 
Florida, (729) Georgia, (730) Henry M Jackson!(713) Alabama, (732) 
Alaska, (733) Nevada, (734) Tennessee, (735) Pennsylvania, (736) West 
Virginia, (737) Kentucky (738) Maryland, (739) Nebraska, (740) Rhode 
Island. 

The Ohio class, or Trident submarines, are the largest bal- 
listic missile submarines ever deployed by the United States. 
This class of submarines is now the main type of FBM in the 
United States Navy. 

Following the launch of the last Lafayette type submarine, 
on | November 1966, Secretary of Defense Robert S. McNamara 
began a comprehensive study to determine what capabilities the 
next generation of Fleet Ballistic Missile submarines would need. 
This study was concluded in August of 1967, and on | February 
1968, advanced development began on the Undersea Long Range 
Missile System. Three years later the Electric Boat Division of 
General Dynamics was issued the contract to design the next 
generation of U.S. ballistic missile submarine. 

The year after Electric Boat won the design contract, on 16 
May 1972 the ULMS program was renamed Trident. Funding 
for the first Trident sub was authorized on 15 November 1973, 
and on 25 July 1974 the Navy awarded Electric Boat the con- 
tract for the USS Ohio. Construction began that same year, but 
an exact date is impossible since this class of submarine is made 
with prefabricated components that are assembled at the Elec- 
tric Boat yard. We do know, however, that on 21 April 1978 the 
Ohio was rolled out of the assembly building for final construc- 
tion and launch. 

Following rollout in December of 1978 it was discovered 
that the Ohio’s nuclear reactor turbines were defective. The 
submarine’s launching was therefore delayed until 11 April 1979 
to allow for replacement of these units. Sea trials began soon 
afterward, and after two years of testing, on 28 October 1981 the 
submarine was delivered to the U.S. Navy. The Ohio was then 
commissioned on 11 November 1981. 

With the Ohio now commissioned, final demonstration and 
Shakedown could begin. On 13 March 1982 the submarine’s 
Gold crew launched its first Trident | missile. Five months later, 


The USS Ohio negotiates Hood Canal on its way into the Bangor Naval 
Submarine Base. This photo was taken by PH1 Harold Gerwien on 12 
August 1982. 

Photo by: Official U.S. Navy photo. 


Looking aft on the second level of the missile section of the USS Ohio . 
This is the port side of the ship. 
Photo by: U.S. Navy photo. 


on 25 August, the Ohio sailed into Peugeot Sound in the state of 
Washington. Several days later it completed Strategic outload at 
Bangor and entered deployed status. Initial Operational Capa- 
bility was then achieved on | October when the Ohio went on its 
first deterrent patrol. 

The deployment of the Ohio produced a major improve- 
ment in the capability and reliability of the Navy’s Fleet Ballis- 
tic Missile force. With this submarine’s greater speed maneu- 
verability and lower submerged noise levels, it is significantly 
less vulnerable to anti-submarine weapons compared to the ear- 
lier Lafayette. Also, with a 9 year life span on each reactor fuel 
core and easier maintenance, the submarines spend less time in 
the yard, thereby increasing the amount of time they are at sea 
(the earlier subs spent up to two years in harbor undergoing over- 
haul). Longer patrol periods were also achieved because of more 
extensive internal crew facilities (the ship has two libraries and 
music headphones for every bunk). 

In addition to these performance improvements the Ohio 
subs are, in many ways, more cost effective than the earlier subs. 
Because each Ohio class sub carries 24 missiles to a Lafayette’s 


\ high, oblique starboard view of the USS Ohio (SSBN-726) underway in 
(he Atlantic off the Connecticut coast. The photo was taken on 4 
‘eptember 1981 while the ship was undergoing sea trials. Taken by PH2 
William Garlinghouse. 

‘*hoto by: U.S. Navy 


6, the Navy can replace all 31 Lafayette subs with just 20 new 

Ohios. This reduction in the number of subs also means a reduc- 

ion in the number of spare parts needed to keep the ships opera- 
onal over their planned 30 year service life. 

On 21 March 1989 the USS Tennessee became the first Ohio 

lass submarine to launch a Trident II missile. With this new 

issile, the Tennessee can strike targets in the former Soviet 


'hoto by: U.S. Navy photo 


Chapter 3°Submarines 51 


Union while tied to the dock at Kings Bay, Georgia. With the 
deployment of this missile, the United States was able to end 
operations at Holy Loch, Scotland without degrading our nuclear 
capability. Initial Operational Capability with the D-5 was 
achieved on 23 March 1990. 

All subsequent Ohio class submarines have been armed with 
the Trident II (D-5) missile. There are no plans, however, to 
backfit the earlier Ohio subs. Furthermore, due to the restric- 
tions of the START agreement, only eighteen Ohio class subma- 
rines will be produced: 8 armed with Trident 1, ten armed with 
Trident II. 


Notes 

‘Originally this submarine was named Rhode Island. Following the death of 
Senator Henry M. Jackson—a major supporter of this class—this submarine 
was renamed for him on 27 September 1983. The name “Rhode Island” was 
then transferred to submarine SSBN (740). 


LOS ANGELES CLASS 


SPECIFICATIONS: 
Length: 360 ft Width: 33 ft 
Height: 32.3 ft Weight: 6,900 tons surfaced 
7,880 tons submerged 


ARMAMENT: 12 vertical launch tubes for Tomahawk. 


the USS Michigan (SSBN-727) is towed into the magnetic silencing facility at Bangor, Washington. The photo was taken by Gerald W. Grimm on 1 March 
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Four mid-ship 21 inch torpedo tubes for the launch of 
Tomahawk, SUBROC, and Mk-48 torpedoes. 
SPEED: 30 knots submerged 


POWERPLANT: single S6G pressurized water nuclear reactor. 


CREW COMPLEMENT: 127 men; 12 officers, 115 enlisted 
NAMES OF SUBMARINES: 

(688) Los Angeles (706) Albuquerque (724) Louisville 
(689) Baton Rouge (707) Portsmouth (725) Helena 

(690) Philadelphia (708) Minneapolis- St Paul (750) Newport News 


(691) Memphis (709) Hyman G Rickover (751) San Juan 
(692) Omaha (710) Augusta (752) Pasadena 
(693) Cincinnati (711) San Francisco (753) Albany 
(694) Groton (712) Atlanta (754) Topeka 
(695) Birmingham (713) Houston (755) Miami 
(696) New York City (714) Norfolk (756) Scranton 
(697) Indianapolis (715) Buffalo (757) Alexandria 
(698) Bremerton (716) Salt Lake City (758) Asheville 
(699) Jacksonville (717) Olympia (759) Jefferson City 
(700) Dallas (718) Honolulu (760) Annapolis 
(701) La Jolla (719) Providence (761) Springfield 
(702) Phoenix (720) Pittsburgh (762) Columbus 
(703) Boston (721) Chicago (763) Santa Fe 
(704) Baltimore (722) Key West (764) Boise 
(705) City of Corpus (723) Oklahoma City (765) Montpelier 
Christi (766) Hampton 


Though this section is titled the Los Angeles Class, it is 
actually about how deployment of the Tomahawk cruise missile 
has effected all U.S. Navy Attack Submarines. 

Attack submarines like the Los Angeles Class have been 
capable of launching nuclear weapons for over thirty years. Dur- 
ing the fifties and early sixties Navy submarines carried the Regu- 
lus strategic cruise missile. Attack submarines have also carried 
the ASTOR torpedo and the SUBROC missile. Thus, the de- 
ployment of the Tomahawk on U.S. Navy Sturgeon and Los 
Angeles class subs did not make them nuclear capable. It did 
however give these submarines a strike capability equal to that 
of the early Polaris submarines. 

By placing nuclear tipped Tomahawk cruise missiles on the 
37 Sturgeon and 44 Los Angeles class attack submarines the 


The Los Angeles class submarine USS Birmingham (SSN-695) makes a 
fast surface on 19 November 1978. This maneuver is especially useful in 
eluding homing torpedoes. It became famous in the movie “The Hunt for 
Red October”. 

Photo by: U.S. Navy 


The USS Corpus Cristi at sea. One of the many Los Angeles class 
submarines in service, it has an interesting political history. Prior to its 
commissioning, many Americans requested that its name be changed. To 
these people it was wrong to name a weapon of war “the body of Christ.” 
Photo by: U.S. Navy 


U.S. Navy has created a second submarine missile force. De- 
ployed on these high speed- high maneuverability- submarines, 
this missile force is less vulnerable to anti-submarine weapons. 
The missiles are also more effectively dispersed because each 
submarine only carries a few missiles: again improving surviv- 
ability. 

Though this force is more survivable, it does carry a politi- 
cal liability. Because the Tomahawk is a terrain hugging cruise 
missile, it cannot be easily detected on radar. This reduces the 
potential warning time forcing potential enemies to operate un- 
der a launch on warning posture. 

Though the Tomahawk gives all Navy attack subs a strate- 
gic nuclear capability, it is only on recent production Los Ange- 
les class subs that a massive capability is achieved. Back in 1985 
it was ordered that all new construction Los Angeles class subs 
have 12 Tomahawk vertical launch tubes mounted in their bow 
tanks. With the addition of these tubes a single Los Angeles class 
sub can now launch up to 16 Tomahawk missiles (12 from the 
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\n artist conception of a Los Angeles class submarine launching a Tomahawk cruise missile from a vertical launch tube. Built into the bow ballistic tanks, 
(hese tubes greatly enhance the firepower of the Los Angeles class subs. 
hoto by: Hughes Missile Systems. 


rlical tubes, 4 from the standard torpedo tubes) in a few min- 
‘s. Even if only one of these missiles is carrying a nuclear 
irhead, by launching multiple missiles the ability to penetrate 
rong defense systems is increased!. The first of these new subs 
is the USS Providence (SSN-719) which became operational 
1989. 
In 1990 the last Tomahawk nuclear warhead was placed in 
\orage in the United States. Soon after this the Tomahawk went 


into combat in the Persian Gulf War. In this conflict a Los Ange- 
les class submarine fired two missiles against targets in western 
Iraq. 


Notes 

'The missiles would overwhelm enemy defenses by shear numbers. Conven- 
tionally armed Tomahawks would be used to destroy air defense units, clearing 
a safe route for the nuclear tipped missiles. 


Chapter 4 
Bombers 


Manned bombers, heavy and medium, were the United 
States’ first nuclear delivery system. They were the first inter- 
continental weapon system and the first system to be able to 
carry the hydrogen bomb. The bombers were also the second leg 
of the nation’s strategic triad. 

In the beginning, the United States’ nuclear bomber force 
was a strategic weapon system in name only. To give the B-29 
the ability to strike targets within the Soviet Union the planes 
had to be based in Alaska. In-flight refueling had to be devel- 
oped to give the planes the ability to attack targets in the south- 
ern Soviet Union. Finally, a problem since the Hiroshima bomb- 
ing, the planes had to be stripped of all armor and armaments so 
that they were fast enough to escape the bomb blast. Thus, the 
B-29s were easy targets for Soviet propeller and jet engined fight- 
ers. 

The problems of range, payload, and the ability to effec- 
tively attack targets in the Soviet Union were solved in 1949 by 
the introduction of the B-36 bomber. Its massive size allowed it 
to carry enough fuel to reach its targets and return without hav- 
ing to refuel. It also allowed the carrying of as many as four 
medium sized nuclear devices. Speed was a problem, but the B- 
36 was heavily armed and armored, giving it far more protection 
than the unarmored B-29s. 

As the years went by newer, faster bombers were introduced. 
Planes like the B-47 and the legendary B-52 boosted flight speeds 
beyond 600 miles per hour and increased flight altitudes to 60,000 
feet. The B-58 Hustler took the bomber force beyond Mach 2 
and increased flight altitudes to 80,000 feet. All this following 
the view that by going faster and higher you could safely evade 
any enemy air defense system. 

All this came to a screeching halt in 1961. Bomber research 
was then re-oriented towards low altitude, below radar ap- 
proaches. Instead of out flying the defense missiles, now the 
bombers were to get in before the Soviet commanders knew they 
were even there. Thus began the development of the B-1, the 
FB-111a, and the B-2, which takes radar evasion to a new level. 

Today, the B-2 is becoming the primary nuclear strike 
bomber of the United States. The B-52s are reaching the end of 
their functional lives and are only effective as launch platforms 
for cruise missiles. As for the B-1Bs, the new world situation 
dictates its use as a conventional bomber, not a nuclear strike 
aircraft. Thus, by the year 2000 the United States will only have 
approximately 50 nuclear strike bombers. 
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B-29 SUPERFORTRESS 


SPECIFICATIONS (B-29B): 
Length: 99 ft 
Height: 27 ft 9 in 


Span: 141 ft 3 in 
Weight: Max 137,500 lbs 


PERFORMANCE 
Speed: Max 363 mph Ceiling: 31,850 ft 
Range: 4,200 miles 


POWERPLANT: Four 2,200 HP Wright R-3350-51 “Double Cyclone” 
engines 


MAX ARMAMENT: 20,000 lb maximum bomb load plus 12 machine 
guns and one 37 mm cannon 


TYPES OF NUCLEAR ORDNANCE: Mk-I, Mk-III, Mk-IV, MK-6/ 
18, and Mk-5 


CREW: 13 men 
MANUFACTURER: Boeing Aircraft 
NOS MANUFACTURED: 3,970 built during World War II. 


The aircraft used to drop the two atomic bombs on Japan, 
the B-29 was the United States’ first nuclear capable bomber. 
Though a slow moving, prop driven bomber, it was the nation’s 
original “big stick”. 

Several books have been written about the B-29 since it was 
retired from the strategic bomber force. Most of these books, 
however, have been about its use as a conventional bomber dur- 
ing the second World War and the Korean conflict. For this book, 
however, the emphasis is on the bomber’s use as a nuclear deliv- 
ery aircraft. 

The B-29 program began in 1938 when Boeing began de- 
velopment of a high altitude- pressurized-version of the B-17 
bomber. Initially the Army was not interested in the aircraft, but 
after France fell in October 1940 the Army became very inter- 
ested. Of particular interest was a long range version, the B-50, 
which could strike Germany from airfields in Iceland. Construc- 
tion of the first B-29 began immediately, with the first prototype 
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\ Boeing B-29 bomber. This aircraft is fully armed with cannons and armor. A Silverplated B-29 would not have turrets. 


Photo by: Boeing Aircraft 


\aking to the air on 21 September 1942. The first production 
model was then completed on 15 April 1943. 

By the time the B-29 was ready, the war in Europe had turned 
in the allies’ favor. With English airfields secure there was no 
need for the B-29 in Europe. Thus, production of the B-29 was 
redirected towards the Pacific, where its long range allowed it to 
strike Japan from bases in the Marianas. 

In September 1943 the Atomic Bomb project (the Manhat- 
(an Project) selected the B-29 for use as the initial drop aircraft’. 
Modifications to the first aircraft began in early 1944 when the 
plane became available. This delay was caused by the need to 
link together the B-29’s two bomb bays to form one long bay in 
order to carry the Thin Man. In March drop testing began using 
full scale models of the Thin Man and Fat Man bombs. 

Problems with the Thin Man’s release mechanism, however, 
would cause a delay in the test program. During a flight the bomb 
was released prematurely, damaging the B-29’s bomb bay doors. 
(esting would not resume until June 1944, by which time the 
| ithe Boy bomb had replaced the Thin Man. With the success- 
(ul completion of these last tests, the Air Force then began as- 

embling what was called the 509th Composite Group. 

The 509th was the Air Force’s first nuclear bomber group, 
ihe unit that dropped the atomic bombs on Japan. In May of 
\945 the squadron began receiving its 46 “Silverplated” B-29 
ircraft. The term “Silverplate” meant that the planes had been 
tripped of all guns and armor except for the twin 50 caliber 
wuns carried in the tail. This action was done to increase the 
bomber’s speed while escaping the bomb blast. 

The first bombers left for the Pacific in early June, with the 

ntire force arriving on Tinian in late July. The next month, on 6 
\ugust 1945, the Bomber Enola Gay dropped the Little Boy 


A front quarter color photo of a B-29 Superfortress in flight. 
Photo by: National Air and Space Museum 


bomb on Hiroshima, Japan. Four days later the bomber Bock’s 
Car dropped the Fat Man on Nagasaki. Japan opened peace ne- 
gotiations the next day and on 14 August 1945, accepted the 
Allied surrender terms. 

Immediately after the war the United States Army Air Force, 
renamed the United States Air Force on 18 September 1947, set 
about the creation of an effective nuclear force. To do this, ex- 
tensive use was made of the men, and aircraft, of the 509th Com- 
posite Group. This task would prove exceptionally hard, how- 
ever, due to postwar budget cuts, problems with the bombs, and 
the high cost and complexity of the Silverplate operation. So 
difficult was this task that by December 1946 the number of 
nuclear capable B-29s was half the number available in 1945. 
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A rear quarter color photo of a B-29 Superfortress in flight. 
Photo by: National Air and Space Museum 

To stop the decline, in 1947 the Air Force began Silverplating 
additional B-29s. As a result, by 1 December 1948 the nation 
had 38 nuclear capable B-29s with 28 more undergoing modifi- 
cation. In addition to the Silverplating operation, these bombers 
also were equipped with the British drogue and hose in-flight 
refueling system. With this system the range limited B-29 was 
now, technically, intercontinental. Following the start of the Ber- 
lin Blockade, in July 1947 B-29 bomber groups began rotating 
out of air bases in Britain’. Silverplating of B-29s was then com- 
pleted sometime in 1950. By 1 January 1950 a total of 95 B-29s 
had been nuclear certified. 


A RB-29 is lashed down during a blizzard in Alaska. 
Photo by: U.S. Air Force 


NUCLEAR TESTING 


Except for the two nuclear bombs dropped on Japan, the B-29 
only dropped one other live atomic bomb. This was a Fat Man 
(MK-III) bomb dropped on 1 July 1947 at Bikini atoll in a test of 
the effect of a nuclear blast on surface ships. Though a failure in 
the bomb’s tail caused it to miss its target ship by over a thou- 
sand feet, five ships were sunk and nine more were badly dam- 
aged. The bomber used in this test was the “Dave’s Dream” as- 
signed to the 509th Bomber Group. 


NUCLEAR ACCIDENTS 


During its nuclear testing the B-29 was also involved in two 
nuclear accidents. The first of these accidents occurred on 11 
April 1950 at Kirkland AFB, New Mexico. On a routine flight a 


B-29 bomber with a 13 man crew crashed into a mountain side 
just three minutes after takeoff. Inside the aircraft was one fully 
assembled bomb casing (probably a Mk-IV) and one fuel cap- 
sule. For safety reasons these components were kept separate 
until the bomb was designated for use. On impact the bomb’s 
explosive detonators triggered, completely destroying the cas- 
ing. The nuclear capsule was, however, recovered. 

The other accident occurred four months later when, on 5 
August, a B-29 experienced two runaway propellers and land- 
ing gear problems during its takeoff at Travis. During its emer- 
gency landing at Travis AFB it crashed, igniting a fire that com- 
pletely enveloped the aircraft. Twelve to fifteen minutes after 
the fire began, the bomb’s high explosives detonated. In all, 19 
crew members and rescue personnel were killed in either the 
crash or the explosion. 


PHASEOUT: 


Though it did successfully deliver a nuclear bomb, by 1950 the 
B-29 was not the best aircraft for the job. The removal of their 
guns and armor in the Silverplating operation consistently made 
these bombers vulnerable to enemy fighters. The only reason 
the Japanese did not shoot down the two B-29s was because 
they believed the planes were reconnaissance aircraft. In addi- 
tion, the aircraft was badly underpowered on takeoffs and prone 
to blanking out its tail during landing flareout. This tail problem 
could cause the bomber to float off the edge of the runway ina 
cross wind. Thus, in 1952 the Air Force began phasing out the 
B-29 from the nuclear deterrent force. By December of 1953, 
only one strategic B-29 wing was still in operation. The last SAC 
B-29, an A model, was then withdrawn from service on 4 No- 
vember 1954. 

Some writers will argue that the previous paragraph is in- 
correct. As evidence they will show that from December 1950 to 
December 1952 the number of operational B-29s actually in- 
creased. This increase, however, was caused by the Air Force 
recalling to service several mothballed bombers to fight in the 
Korean War. These documents also show that only two squad- 
rons of Silverplated B-29s ever existed. According to these 
records, of the seven B-29 bomber groups the United States had 
in 1950, five were performing conventional bombing missions 
in Korea. Given the cost of Silverplating these bombers—and 
their high security nature—it is hard to believe that the Air Force 
would use nuclear capable B-29s to drop conventional bombs. 
After the war turned into a stalemate, the number of operational 
B-29s dropped from 417 in December 1952 to 110 in December 
1953. 


Notes 

'For awhile the Lancaster heavy bomber was considered for the role of atomic 
bomber. It was finally rejected, however, after the Army Air Force realized the 
difficulty of supporting the British made bomber. 

*Training flights to Alaska began in October 1946. 
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\ port quarter image of a B-50 Superfortress. The introduction of this aircraft and the B-36 made strategic nuclear bombing practical. 


Photo by: National Air and Space Museum 


B-50 SUPERFORTRESS 


SPECIFICATIONS: 
Length: 99 ft 
Height: 34 ft 7 in 


Span: 141 ft 3 in 
Weight: 140,000 Ibs Max 


PERFORMANCE 
Speed: Max 385 mph _ Ceiling: 35,000 ft 
Range: 6,000 miles with 10,000 Ib payload 


POWERPLANT: Four 3,500 HP Pratt & Whitney R-4360-35 Wasp 
Majors 


MAX ARMAMENT: 28,000 Ibs of bombs and thirteen 50 caliber 
machineguns. 
Ten of the machineguns were mounted in four 
remote control turrets, while the remaining three 
were mounted in the bomber’s tail. 


| YPES OF NUCLEAR ORDNANCE: Mk-III, Mk-IV, Mk-6/18, Mk- 
5 (tested with RASCAL) 


CREW: 11 


\\ ANUFACTURER: Boeing Aircraft 


NOS MANUFACTURED: 371, of which only 224 were ever opera- 
tional in a single year. 


The B-50 bomber, or the B-29D, was an advanced version 
of the famous B-29 bomber. The first real nuclear bomber the 
Air Force ever had, this aircraft was still performance limited. 

Development of the B-50 began during England’s famous 
“Battle of Britain”. The goal was to develop an aircraft that could 
strike targets in Germany from airfields in Greénland. When it 
became apparent that England would not be invaded, develop- 
ment was placed on hold until 1944. That year the project was 
reactivated to produce an aircraft capable of attacking Japan from 
the Aleutians. Production of the B-29D then began in early 1945. 

With the end of the war work on the B-29D, renamed the B- 
50 in 1946, was directed towards the development of a long range 
nuclear bomber. Following this change, the first production model 
flew on 25 June 1947. Less than a year later on 20 February 
1948, the first aircraft was delivered to the 43rd Bomb Wing at 
Davis-Monthan AFB. By December a total of 35 aircraft were in 
service: eighteen of which had been “Silverplated” (nuclear cer- 
tified). 

With the deployment of the B-50, the newly formed Strate- 
gic Air Command gained its first true inter-continental strike 
aircraft. With an unrefueled range of 6,000 miles—and in-flight 
refueling capability—it was better suited for intercontinental 
bombing missions than the earlier B-29. Its improved speed also 
increased the bomber’s ability to escape the blast from its own 
nuclear bomb while fully armed with guns and armor. The more 
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The first B-50 is towed out of the Boeing facility. Note that the tail is 
canted to the right at the dorsal. This was necessary in order for it to fit 
through standard height hangar doors. 

Photo by: Boeing Aircraft. 


powerful engines and higher tail also improved the bomber’s 
reliability in takeoffs and landings and allowed the B-50 to use 
shorter runways. Finally, to improve the loading and unloading 
of nuclear bombs, the B-50 had a jack point in its nose. This 
allowed technicians to raise the bomber so large bombs could be 
rolled into position under the bomb bay. On the B-29, the bomber 
had to be rolled over a pit were the bomb was kept. 

With these new capabilities, however, the B-50 did have its 
problems. Though faster than the B-29, it was still 100 miles- 
per-hour slower than jet fighters of the period. Furthermore, even 
with in-flight refueling', to attack the Soviet Union the B-50 
would first have to be flown to a forward airfield: either in Ja- 
pan, Britain, or Alaska. Once there it would be refueled and its 
bomb armed for the mission. Under this system of operation, 
from 1948 till 1954, B-50 bomber wings regularly completed 90 


day rotation training operations in Britain, Alaska, and Japan. 
When a wing completed its time, another would replace it at 
these bases. 

Regardless of these limitations, until the advent of the B- 
47, the B-50 was the best medium bomber available. Thus, by 
December of 1952 a total of 224 B-50 bombers were operational 
(five wings): most being nuclear capable’. Furthermore, to dem- 
onstrate the B-50’s intercontinental ability, between 26 Febru- 
ary and 2 March 1949 the B-50 “Lucky Lady II” flew around 
the world nonstop (four in-flight refuelings). The last B-50 
bomber, a D model, was then delivered on 26 February 1953. 


NUCLEAR TESTING 


While in service, the B-50 was used to drop nuclear devices in 
the nation’s open air nuclear testing program. The first such drop 
was the Able device (1 kt) on 27 January 1951 (Operation 
Ranger). By the time the B-50 was withdrawn from service it 
had dropped a total of 12 nuclear devices in operations Ranger, 
Buster, Tumbler-Snapper, and Upshot-Knothole. The largest 
bomb was the 31 Kt Charlie device dropped on 22 April 1952 
during Operation Tumbler-Snapper. 


ACCIDENTS 


In addition to the nuclear testing, the B-50 was also involved in 
two nuclear weapons accidents. The first was on 13 July 1950 
when a B-50 carrying a bomb casing (no fuel capsule) suddenly 
stalled at 7,000 feet and crashed, killing all 16 crewmen. The 
other accident occurred four months later on 10 November. Dur- 
ing an unspecified in-flight emergency over water, the crew jet- 
tisoned an empty bomb casing (no capsule) at an altitude of 
10,500 feet. A high explosive detonation was observed on the 
ocean. 


PHASEOUT 


The B-5O did not remain in service long after the final bomber 
was delivered. Following the delivery of the first B-47 on 23 
October 1951, it became less and less necessary to retain the B- 
50 as a Strategic bomber. With the end of the Korean War on 27 
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A stripped B-50, probably a recon or weather aircraft, in flight. The B-50 had the speed and power to be nuclear capable while carrying defensive guns and 
armor. Note the higher tail and the large engine oil coolers. These are the primary external differences between the B-50 and the B-29. 


Photo by: Boeing Aircraft 


A top view of a stripped down B-50. This aircraft had a long service life, 
first as a bomber, as a reconnaissance or weather plane, and then as an 
aerial tanker. The aircraft was also the foundation for Boeing’s later 
Stratoliner. 

Photo by: Boeing Aircraft 


July 1953, it also became unnecessary to retain it as a conven- 
tional bomber. Thus, in 1953 the Air Force began withdrawing 
the B-50 from service. By December of 1954 there were only 
two wings still in operation with only 90 aircraft: 78 B-50 and 
12 RB-50 Reconnaissance planes given bombardment missions 
by SAC as of June 1954. The last bomber was then removed 
from service at Biggs Air Force Base, Texas, on 20 October 1955. 

AB-50D bomber is on display at the United States Air Force 
Museum at Wright-Patterson AFB. 


Notes 

‘In-flight re-fueling during the late 1940s was primative to say the least. Us- 
ing hose and drogue systems, in medium turbulance it was not possible. 
*Ninety-six B-50s are known to have been silverplated by 1 January 1950. A 
month earlier we had 99. 


B-36 PEACEMAKER 


SPECIFICATIONS (B-36H): 
Length: 162 ft 1 in Span: 230 ft 
Height: 47 ft Weight: Max 357,500 Ibs 


PERFORMANCE 
Speed: Max 439 mph_ Ceiling: 45,200 ft 
Range: 10,000 miles with a 10,000 Ib payload 


POWERPLANT:Primary- Six 3,800 HP Pratt & Whitney R-4360-53 
Wasp Majors 
Secondary- Four 5,200 Ib thrust J47-GE-19 turbojets 
MAX ARMAMENT: 84,000 lbs of bombs and sixteen 20 mm cannon 
TYPES OF NUCLEAR ORDNANCE: Mk-III, Mk-IV, Mk-6/18, Mk- 
5, Mk-17/24, Mk-21, Mk-36 & Mk-39 
(tested with RASCAL air to surface missile)! 


CREW: 16 
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A late model B-36 takes off from Edwards Air Force base, California. 
Note the bogie wheels on the landing gear. The B-36 was the first large 
bomber aircraft not to use a large, single wheel on its main landing gear. 
Photo by: U.S. Air Force 


MANUFACTURER: Convair aircraft 


NOS MANUFACTURED: 385 produced, but no more than 209 opera- 
tional in a single year. 

The B-36 was the world’s first true intercontinental bomber. 
The largest manned bomber ever deployed, it was the Strategic 
Air Command’s primary bomber until the deployment of the B- 
52. 

Like the smaller B-50, development of the B-36 began on 
11 April 1941 as a hedge against a German invasion of Britain. 
Unlike the B-50, this bomber was to fly directly from the United 
States to targets in Germany and then return: A 10,000 mile round 
trip. It also was to carry 10,000 Ibs. of ordnance (5 tons) for the 
first 5,000 miles. Though a daunting task, by 4 October compa- 
nies had submitted proposals for this project. 

After reviewing the proposals, on 25 October 1941, the Air 
Force issued Consolidated Vultee a contract for the construction 
of two of its proposed Model 37 bomber. Under the terms of this 
contract* the first aircraft was to be ready by May 1944. With 
this contract the plane was also given the designation XB-36. 

Less than two months after development of the B-36 began, 
the United States entered the War. Now flooded with orders for 
the B-24 and B-32 bombers, Consolidated was forced to trans- 
fer key personnel from the B-36 project to these other lines. 
Development was further hampered by a lack of outside con- 
tractors willing to spend time developing components for just 
two aircraft. Initially these problems did not concern the Air Force 
(the German invasion of Great Britain had yet to materialize), 
but then Japan began consolidating their holdings in the Pacific 
after Midway. 

With the Japanese digging in, the Air Force was faced with 
the possibility that any future bombing raids on Japan would 
have to be launched from the Aleutians. With its 5,000 mile range 
the B-36 was an obvious choice for such a mission. Now con- 
sidered for two fronts, in September 1942 development of the 
B-36 was placed on high priority. Consolidated was then issued 
a letter of intent on 23 July 1943 for the construction of 100 
aircraft’. 
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The original YB-36 prototype in flight. Note the early greenhouse style 
cockpit and the lack of outboard jet engines. This model of the B-36 also 
had a single, huge wheel on each main gear strut. The wheel was so large 
it took a large forklift to move it. 

Photo by: U.S. Air Force 


Though the letter had been issued, Consolidated would not 
receive the contract for these planes until 1944. This was far too 
late for these aircraft to serve in the war they were designed for. 
Six days after Japan surrendered, on 8 September 1945, the first 
prototype rolled out of the Fort Worth facility. 

Though the war had ended, the U.S. Air Force had already 
found a new use for the B-36: the delivery of nuclear weapons 
over intercontinental distances. As a result, development of the 
B-36 was accelerated. The first prototype took to the air on 8 
August 1946. A year later, on 4 December 1947, the first pro- 
duction prototype began flight testing. Seven months late on 26 
June 1948, the first B-36A was delivered to the 7th Bomber Group 
at Carswell AFB. 

The B-36A had no guns or armor and was used primarily 
for crew training. Twelve days after the first of this model was 
delivered, however, the first combat equipped (armed) B-36B 
began flight testing at the Fort Worth facility. By 1 December 
1948 at least 13 aircraft had been delivered to Carswell, four of 
them nuclear capable. Six days later one of these B-36B’s would 
demonstrate the aircraft’s combat capabilities with a nonstop 
flight from Carswell AFB, Texas, to Hawaii (4,000 miles). There 
it dropped a simulated nuclear device on Pearl Harbor and then 
returned to Carswell AFB. This record would be broken the fol- 
lowing year when a B-36B completed a 9,600 mile flight on 12 
March 1949. 

A total of 46 B-36Bs were produced before production ended 
in late 1950. Before this happened, on 26 March 1949 the first 
B-36D was flown. This model, equipped with four auxiliary jet 
engines, was 100 mph faster than the earlier B Model (top speed 
of B-36D, 435 mph). This enhanced speed made the D model 
faster than any piston engine fighter and at least 35 mph above 
the competing B-50 bomber‘. So superior was this model that 
before the first B-36D was delivered to Eglin AFB (19 August), 
the Air Force had ordered all previous models converted to the 
D standard. This conversion program began on 6 April 1950 when 
the first B-36B was delivered to the Consolidated facility in San 
Diego, California. 


A side view of a late model B-36 in flight. The aircraft suffered from 
structural problems due to its great length. It also was extremely slow 
even if its auxiliary jet engines were on. 

Photo by: National Archives 


The conversion of the B-36Bs to B-36Ds took several air- 
craft out of service for extended periods. Thus, from December 
1948 to December 1950, the number of operational B-36 bomb- 
ers only increased by three aircraft. Between May and Novem- 
ber 1951, however, these planes were returned to service. While 
this was happening, the Air Force also received 34 new B-36Fs. 
As aresult, by December 1951 the B-36 force had tripled to 98 
aircraft. 

Production/conversion of the B-36D ended on 14 February 
1952 with the delivery of the 86th B-36D. The following year 
on 5 April 1953 the first B-36H was flown. Production of this 
model began in May and by July 1953 a total of 83 aircraft had 
been delivered. Production of the final model, the B-36J, then 
began in October 1953. The last B-36 bomber was delivered to 
SAC on 14 August 1954. 

Before the delivery of the last B-36, on 16 June 1954 SAC 
changed the primary mission of the four active RB-36 recon- 
naissance wings to Strategic bombing. A year later, on | Octo- 
ber 1955, the wings were officially redesignated as bomber wings. 


Two large B-36s in flight. These have white underbellies, a feature of 
nuclear certified bomber aircraft. Only the tail guns can be seen on these 
aircraft. The other gun turrets are retracted inside the bomber. 

Photo by: Convair 
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A B model B-36 making a long approach to a U.S. base. You can tell that this is a B model by its lack of auxiliary jet engines. A few years after this photo was 
taken, the aircraft was retrofitted with these engines. 
Photo by: Convair 


This raised the number of wings from six to ten and the number 
of operational B-36 bombers to 342. 

While production was underway, full operational capability 
was achieved with the B-36 in 1951. That same year, on 16 Janu- 
ary, the first B-36 bombers arrived at Lakenheath AFB, England: 
the start of wing rotation flights. Later that year a similar de- 
ployment was completed to Sidi Slimene, French Morocco, on 
3 December. Then, between August and September of 1953, the 
92nd bombardment wing underwent Operation Big Stick, a 30 
day exercise in which the wing flew in mass to Japan, Okinawa, 
and Guam. Overseas rotation flights (90 day tours) to Anderson 
AFB, Guam, then began on 15 October 1954. By mid-1955, B- 
36 wings also were on constant alert at Nouasseur, French Mo- 
rocco, and at Burton and Upper Heyford RAF stations in Brit- 
ain. 


NUCLEAR TESTING: 

While in service, the B-36 was used to drop five nuclear devices 
in the nation’s open air testing program. The first of these bombs 
was the 500 Kt Mk-18 prototype (the Super Oralloy bomb) which 
was detonated on 15 November 1952 as shot King of Operation 
Ivy. The other drops were the Climax bomb during Operation 
Upshot-Knothole, 4 June 1953; Wasp Prime and Ha’ during 


Operation Teapot, 29 March and 6 April 1955; and the Osage 
fusion bomb during Operation Redwing, 16 June 1956. 


NUCLEAR ACCIDENTS: 


While in service, the B-36 was involved in two nuclear acci- 
dents. The first was on 13 February 1950. While in transit from 
Eielson AFB, Alaska, to Carswell AFB, Texas, a B-36B lost three 
of its engines (no auxiliary jets). With only three engines re- 
maining—and ice building rapidly—the crew had to lighten the 
bomber to remain airborne. Thus, at 8,000 feet over the Pacific, 
they jettisoned their bomb casing. The bomb’s high explosives 
detonated on impact, causing a large shockwave and bright or- 
ange flash. The crew later safely bailed out over Princess Royal 
Isle. 

The second accident occurred on 22 May 1957. On that day 
a B-36 ferrying a Mk-17 hydrogen bomb from Briggs AFB, 
Texas, to Kirkland AFB, New Mexico, accidentally released the 
bomb on final approach. Since the bomb bay doors were closed, 
the bomb took the doors off, damaging the aircraft. On impact, 
4.5 miles South of the Kirkland control tower, the bomb’s high 
explosives detonated, producing a crater 25 feet in diameter and 
12 feet deep. The bomb’s primary was not installed, however, 
according to SAC flight requirements. Ironically the bomb was 
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probably being sent to Kirkland for dismantlement: the last Mk- 
17 was removed from stockpile in August 1957. 


PHASEOUT 

With the deployment of the first B-52s on 29 June 1955, the Air 
Force began phasing out the B-36. The first wing was deacti- 
vated by December 1955, and by December 1958 only two wings 
were in service. The last B-36 was then retired on 12 February 
1959. 

Five B-36 bombers still exist. One is at the Lockheed facil- 
ity at Fort Worth Airport, Texas. The second is at the Air Force 
Museum at Wright Patterson AFB, Dayton, Ohio. The third is at 
Chanute AFB, Illinois. The fourth is at Offutt AFB, Nebraska, 
and the fifth is at Castle AFB, California. 


Notes 

'Three B-36 bombers were converted into DB-36’s to launch the Rascal. A month 
before the last plane was received on 15 July 1955, the B-36 was dropped as a 
carrier vehicle for this missile. 

*Also issued an Air Force contract was Northrop’s XB-35 Flying Wing. 

3By the time the letter was sent the Invasion of Europe had already occurred 
ending the need for the B-36 in Europe. 

‘In 1946 the commander of the Strategic Air Command suggested that construc- 
tion of the B-36 be stopped in-favor-of the then faster B-50 bomber. 

5A 3 Kt device detonated high in the air to test the effect of a high altitude 
nuclear explosion on aircraft. 


B-47 STRATOJET 


SPECIFICATIONS (B-47E): 
Length: 109 ft 10 in 
Height: 27 ft ll in 


Span: 116 ft 
Weight: Max 206,700 Ibs 


PERFORMANCE 
Speed: Max 606 mph Ceiling: 40,500 ft 
Range: 4,000 miles without in-flight refueling 
(longest with in-flight refueling: 21,163 miles) 


POWERPLANT: Six 6,000 Ib thrust General Electric J47-GE-25 tur- 
bojet engines 


MAX ARMAMENT: 20,000 bomb load and two 20mm cannons in the 
tail 


TYPES OF NUCLEAR ORDNANCE: Mk-5, Mk-6/18, Mk-15, Mk- 
28, Mk-36, Mk-42, Mk-53, and B-43 
(four aircraft equipped to launch the RASCAL) 
CREW: 3 


MANUFACTURER: Boeing Aircraft 


NOS MANUFACTURED: 1,739- 398 B-47Bs and 1,341 B-47Es 
Largest number operational in one year: 1,367 December 1958 


The B-47 was the first all jet strategic bomber the United 
States ever deployed. The replacement for the B-29 and B-50 
bombers, this aircraft was produced in greater numbers than any 
other U.S. bomber. 

Development of the B-47 began during the last half of the 
Second World War. Like many companies doing jet research, 
Boeing initially began work on a conventional straight wing air- 
craft. Following the acquisition of German research, however, 


The original XB-47 after roll out in Wichita. 
Photo by: Author’s photo 


in October 1945 Boeing dropped its earlier design in favor of a 
new swept wing aircraft. The mockup, called model 450, was 
first inspected by the Air Force in April 1946. A few additional 
design changes later, in May the Air Force placed an order for 
two prototypes designation XB-47. 

Less than a year and a half after construction began, on 17 
December 1947 the first XB-47 flew at Wichita. By July of 1948 
both prototypes were undergoing flight testing at Edwards AFB. 
Though the 3,750 Ib. thrust Allison J35-2 engines used made the 
planes underpowered, the Air Force was pleased with the flight 
test results. This, plus the knowledge that more powerful J47 
engines would soon be available, prompted the Air Force on 3 
September to issue Boeing a contract for 10 aircraft. The two 
prototypes were then accepted by the Air Force in November 
and December 1948, respectively, for use in advanced testing. 
The first YB-47 then took to the air under the power of six J47- 
GE-3 engines on 7 October 1949. 

The first production B-47, designated B-47A, was first flown 
on 25 June 1950. This aircraft, and the other nine in the original 


A bottom view of a B-47 in flight. Note the internal rocket boosters just 
behind the wing. This shows that this aircraft is an early B model. Photo 
by: 


A B-47 performs a Immelmann maneuver. The B-47 was the first medium 
bomber with the maneuverability of a fighter plane. At the same time, 
however, few B-47 pilots would actually try this maneuver. 

Photo by: Boeing Aircraft. 


Air Force order, was never operationally deployed. Instead, they 
were used in crew training and follow-on testing. 


B-47B 

Two months after the production order was issued, in November 
1948 the Air Force ordered the construction of 87 operationally 
configured B-47 bombers!. Called the B-47B, this model dif- 
fered from the “A” in the addition of two 1,500 gallon drop tanks 
and in-flight refueling equipment. It also had been enhanced 
structurally, increasing the gross takeoff weight to 200,000 Ibs. 
The first example was flown at the Boeing Facility in Wichita 
on 26 April 1951. Seven months later, on 23 October, this air- 
craft was delivered to the 306th Bomber Wing at McDill AFB, 
Florida. 

By December of 1951, two Air Force medium bomber wings 
were being equipped with the B-47B. Two more started conver- 
sion the following year. By December of 1952, however, only 
62 B-47Bs had been delivered by Boeing. Since a wing con- 
sisted of 45 aircraft, this was not enough planes for even the first 
two wings. Deliveries of the B-47B were accelerated in 1953, 
however, allowing the Air Force to finish the 306th BW by that 
summer. The unit was then sent to England on 3 June 1953 to 
begin the first 90 day B-47 rotation training mission. From then 
until 1958 at least one U.S. B-47 wing was always on alert in 
England. 
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By replacing the World War II B-29 bombers and postwar 
B-50s, the B-47 greatly increased the survivability of the strate- 
gic bomber force. Though its combat range was less than the B- 
50, it could fly higher and faster than available piston engine 
interceptors. The B-47 also had a smaller radar image and the 
maneuverability of a jet fighter (including Immelmanns). These 
differences made it more survivable against Soviet and eastern 
block air defenses. 

In addition to its high in-flight survivability, the B-47 force 
also had a higher ground survivability. Equipped with RATO 
boosters and parachute brakes, it could operate out of very small 
airfields. Thus, in times of national crisis, the Air Force could 
disperse the fleet throughout the United States, or to numerous 
airfields in friendly countries. 

Regardless of its high performance, the B-47 also had sev- 
eral design problems. At flight speeds above 490 MPH control 
reversal was a common occurrence (a fatal occurrence at low 
altitudes). The B-47 also suffered from roll/yaw coupling insta- 
bility that made cross wind landings and takeoffs difficult. This 
roll due to yaw problem was generally fatal if an engine was lost 
during takeoff. Landings and takeoffs were further hampered by 
the aircraft’s “bicycle” landing gear system. B-47 pilots had to 
maintain a precise approach angle to prevent the front wheels 
from hitting the ground first (not a desirable occurrence). Fi- 
nally, since the cockpit was not designed for missions longer 
than 7 hours (over 4,000 miles), long duration flights took a heavy 
physical toll on the crew. 


B-47E 

Production of the B-47B ended in mid-1953. Before this occurred, 
however, on 30 January 1953 the first B-47E was flown at 
Wichita. This new model had 6,000 Ib. thrust (water injected) 
J47-GE-25 engines, which improved range and increased the 
maximum takeoff weight. This version also used external/ 
jettisonable RATOS (from 19 to 33) in place of the earlier 18 
internal RATOs of the B-47B. Not only did this change increase 
maximum takeoff weight, but where the internal RATOs used to 
be Boeing created a new fuel tank, increasing fuel capacity and 
range. Additional changes were the addition of ejection seats for 
each crewman, and the installation of a radar directed General 
Electric 20mm cannon in the tail. 


AB model B-47 makes a light takeoff (no rocket assist). Note that the 
mid-board outrigger gears are just retracting into the engine pods. The B- 
47s used a Bicycle landing gear system with outriggers. It made the 
aircraft tricky to land. 

Photo by: Boeing Aircraft. 
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Deployment of the B-47E began in late 1953. Three years 
later, on 24 October 1956, the last of 1,241 B-47Es was deliv- 
ered to the 40th BW at Schilling AFB, Kansas. This wing would 
become operational on 15 February 1957, giving SAC 28 B-47 
wings’. 

With the large number of B-47 wings, in 1957 the Air Force 
also had many forward bases to operate them from. Under the 
original rotation program B-47 wings were forward based in 
Alaska, England, and North Africa. In England, they operated 
out of Lakenheath, Upper Heyford, Fairford, Mildenhall, and 
Brize Norton. In North Africa, the B-47s flew out of Benguerir 
and Sidi Slimene; and in Alaska, they operated out of Elmendorf 
and Eielson AFB. After the implementation of the Reflex pro- 
gram, in July of 1957 Greenham Common, England?, and 
Nouasseur, French Morocco, were added to the list of bases. 
Under Reflex Spain also became a forward base with planes 
operating out of Moron, Torejon, and Zaragoza. While this was 
happening, under the title “Operation Air Mail” B-47s began 
flying out of Andersen AFB, Guam. 

Under Reflex the old 90 rotation method was dropped for a 
new system in which each wing would send five aircraft over- 
seas for 21 days. At these bases the planes were kept on constant 
ground alert: bombs loaded. Until the B-47 was retired, these 
two systems of operation, ground alert and Reflex, were used. 


PHASEOUT 


Three years after the last B-47 wing was completed in 1960 the 
Air Force began replacing them with the B-58 Hustler. Though 
President John F. Kennedy would end production of the B-58 on 
28 March 1961, on the same day he ordered the accelerated phase- 
out of the B-47. According to Kennedy this would make person- 
nel available to implement his new 50% ground alert system: in 
this system 50% of the Air Force’s remaining bombers would be 
capable of taking off in 15 minutes. 

The accelerated phaseout was put on hold twice. The first 
time occurred on 25 July 1961 when the Soviets began building 
the Berlin Wall. The second time was during the Cuban missile 
crisis of 1962. During this last crisis the B-47 force was dis- 
persed to dozens of small civilian and military airfields for pro- 
tection against a first strike. 

After the Cuban missile crisis, in 1963 retirement of the B- 


A B-47 takes fuel from a KC-97 tanker. This operation was extremely 
dangerous due to the fact that the top speed of the KC-97 was just above 
the stall speed of the B-47 at altitude. Many a B-47 stalled on the boom 
and fluttered away like a large leaf. 

Photo by: U.S. Air Force 


AB-47 during landing. The aircraft’s bicycle landing gear required it to 
make shallow, high speed landings. To keep from running off the runway 
a braking chute was used. This added to the difficulty of operating the B- 
47 from small airfields. 

Photo by: National Archives 


47 began again with 6 wings being withdrawn and operations at 
North Africa being suspended. By the end of 1964 only eight B- 
47 wings were in service at the following five Reflex bases: 
Moron, Torrejon, Brize Norton, Upper Heyford, and Elmendorf. 
In 1965 Reflex operation in Spain ended on 31 March and in 
October the Air Force began project “Fast Fly” to completely 
phaseout the B-47 by early 1966. The last two B-47s were then 
withdrawn on 11 February 1957. 


NUCLEAR ACCIDENTS WITH THE B-47 
The B-47 has the highest number of nuclear related accidents of 
any United States bomber. 

The first accident was on 10 March 1956 when a B-47, one 
of four that took off from McDill AFB, missed its tanker over 
the Mediterranean. An extensive search was made for the plane, 
which was carrying two nuclear capsules, but neither the plane, 
crew, or capsules was ever found. 

The second accident occurred on 27 July when a B-47 mak- 
ing a touch and go landing at an overseas base experienced roll/ 
yaw instability. As a result the plane slid off the runway and 
crashed into a nearby nuclear weapon storage igloo. Though the 
plane itself was not carrying a nuclear weapon, the igloo con- 
tained several. None of the devices exploded, however, and all 
were later returned to the United States for repairs. 

The third B-47 accident occurred on 11 October 1957. Dur- 
ing takeoff an outrigger tire exploded, causing the plane to crash 
approximately 3,800 feet off the runway. The bomber was car- 
rying one bomb casing in ferry mode, and one capsule in a car- 
rying case in the cockpit. The bomb casing was heavily dam- 
aged but the capsule was recovered intact. 

The fourth B-47 accident occurred on 31 January 1958 when, 
during a simulated Strategic takeoff at an overseas base, the left 
rear wheel casing failed. As a result, the aircraft’s tail struck the 
ground, rupturing a fuel tank. The aircraft’s one weapon was in 
strike configuration but the high explosives did not detonate in 
the fire. 

The fifth B-47 nuclear accident was on 5 February 1958 
when a Homestead AFB B-47 on a simulated combat mission 
collided with an F-86 fighter. Heavily damaged, the bomber tried 
several times to land at Hunter AFB, Georgia, but after the third 
try the decision was made to jettison the bomb casing. This oc- 


curred at 7,200 feet over Wassaw Sound, off shore of Tybee 
Beach. The bomber landed safely afterward. 

The sixth B-47 accident was the most reckless. On 11 March 
1958 a B-47 based at Hunter AFB, Georgia, accidentally jetti- 
soned its bomb casing 15,000 feet over a sparsely populated sec- 
tion of Florence, South Carolina. On impact the high explosives 
detonated, causing property damage and injury to several people. 
Luckily, the fuel capsule was not installed. 

The seventh accident was on 4 November 1958 when a B- 
47 caught fire during takeoff and crashed. This fire set off the 
aircraft’s single bomb casing, causing an explosion that produced 
a crater 35 feet in diameter and 6 feet deep. 

The eighth, and final, B-47 nuclear accident was on 26 No- 
vember 1958 when an Alert Status B-47 caught fire. The fire 
completely destroyed the one nuclear weapon on board. 


Notes 

‘In 1950 the Korean War caused the order to be increased to 399 aircraft. 

2In all 29 B-47 wings were created. Before the 40th BW was completed, how- 
ever, in March 1956 the 93rd BW at Castle AFB was converted to B-52Bs. 
3By 1962 Lakenheath and Mildenhall had been dropped from the list. 


B-57 INTRUDER 


SPECIFICATIONS (B-57B): 
Length: 65 ft 6 in 
Height: 15 ft 7 in 


Span: 64 ft 
Weight: 55,000 lbs 


PERFORMANCE 
Speed: 582 mph (mach 0.8) max Ceiling: 44,000 ft 
Range: 4,600 miles 

POWERPLANT: Two 7,200 lb thrust Wright J65-W-5 turbojets engines 


MAX ARMAMENT: 6,000 bomb load plus either eight 50 caliber 
machineguns or four 20mm cannons. 
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TYPES OF NUCLEAR ORDNANCE: Mk-7, B-43 
CREW: 2 


MANUFACTURER: Martin Marietta under license from English Elec- 
tric. 


NOS MANUFACTURED: 403; 8 B-57As. 


The B-57 was the first foreign designed combat aircraft to 
be used by the United States since the First World War. Though 
barely in the category of a medium bomber, for four years this 
“Americanized” version of the British Canberrra was directed 
against strategic targets in the Soviet Union, North Korea, and 
China. 

Early in the Korean War the Air Force found that its World 
War II B-26 bombers were no longer adequate for the night in- 
terdiction role. To replace this aircraft, five aircraft were pro- 
posed: three of American design and two foreign. A competitive 
fly-off was then held on 26 February 1951, during which the 
British designed Canberra bomber proved the superior design. 
A formal request for the RB-57A (night tactical reconnaissance 
aircraft) was then submitted to HQ USAF on 2 May 1951. By 
June Martin Aircraft had begun redesigning the Canberra to meet 
American manufacturing methods and U.S. Air Force standards. 

After two years of redesign and construction (several 
changes had to be made), the first B-57A took to the air on 20 
July 1953. This aircraft was one of 8 pre-production B-57s built 
by Martin to get the production line going: the first production 
RB-57A was flown later that year. Deliveries to the 363rd Tacti- 
cal Reconnaissance Wing at Shaw AFB then began in April of 
1954. In all a total of 67 RB-57As were deployed. 

As planned, the B-57As were externally similar to the Brit- 
ish Canberra B-2. This restriction had its problems, however, in 
that the cockpit layout restricted the ability of the pilot and the 


A B-57A Intruder takes off. Note the bubble canopy and jet black paint scheme. 
Photo by: National Archives 
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A picture of a British Canberra bomber. This was the design pattern for 
the B-57 series. 
Photo by: National Archives 


A photo of the B-57B with the new tandem cockpit design. This bomber 
also had the Martin rotary bomb bay. 
Photo by: National Archives 


bombardier/navigator to work together. Thus, while production 
of the B-57A was underway, Martin began development of a 
new version. Called the B-57B, it was to fill the Air Force’s 
original requirement for a night interdiction aircraft. 

Externally, the B-57B only differed from the B-57A in its 
use of a tandem two seat cockpit. Internally, however, it was 
built completely to U.S. aircraft industry standards. It was also 
equipped with the rotary bomb bay developed for Martin’s B-48 
bomber. For the night interdiction role it also had wing mounted 
guns: either eight 50 caliber machineguns, or four 20mm can- 
nons. 

The first B-57B took to the air on 28 June 1954. Seven 
months later, on 5 January 1955, the first planes were delivered 
to the 461st Tactical Bombardment Wing. Deployment to this 
wing, and the 345th BW, was completed by the end of the year. 
Then, in 1956, the 3rd BW Pacific Air Force (PACAF) began 
receiving B-57s. This unit would be the last B-57 wing. 

In all 202 examples of the B-57B were produced, making it 
the major B-57 production model. In addition to these bombers 
the Air Force also purchased 38 B-57C trainers and 68 B-57Es 


Several B-57A bombers sit on the tarmac. The cockpits have been covered 
to prevent heat from building inside the cockpits. 
Photo by: National Archives 


aerial tugs (to pull aerial targets). This last model also could be 
configured for reconnaissance, training, and bombing. Produc- 
tion of the basic B-57 was then completed in 1959. 

The B-57 did not last long in Europe. Following the de- 
ployment of RB-66 bombers in 1957, the RB-57As were with- 
drawn from service. The next year the B-57Bs and Cs were with- 
drawn from Europe, replaced by B-66B bombers. 

Where in Europe the B-57B was being retired, in the Pa- 
cific a different situation existed. Here the 3rd Air Force B-57s 


were equipped with the Low Altitude Bombing system or LABS.: 


This system allowed the B-57 to approach its target at 300 feet 
off the ground, drop a Mk-7 bomb, and then safely escape the 
nuclear blast. This system gave the B-57 an unmatched strike 
capability against targets in the Soviet Union, North Korea, and 
China!, 

In addition to the LABS system, there was another reason 
the 3rd Air Force B-57s remained in service. Though officially 
the planes were based at Yokota Japan, the 3rd Air Force B-57s 
were regularly rotated to Kunsan AB, Korea.” From this forward 
base these bombers could strike targets in North Korea, the So- 


viet Union, and even Beijing, China, within a half hour of an 
alert. This was an hour earlier than B-47’s based at Guam could 
arrive. 

After six years of service, in April of 1964 PACAF phased 
out the B-57Bs nuclear strike requirement. Following this the 
aircraft were transferred from Japan to Vietnam for use as a con- 
ventional night interdiction bomber. 


Notes 
‘This specialization made this squadron too important to use as conventional 
bombers. Thus, when trouble developed between China and Tiawan in 1958, the 
Air Force transferred the 345th BW to Okinawa. After the crisis ended the 345th 
was disbanded. 

rhe nuclear weapons these B-57s carried were stored at Kunsan AFB Korea. 
rhis was in keeping with Japan’s policy of no nuclear weapons within its terri- 
tory. 


B-52 STRATOFORTRESS 


SPECIFICATIONS (B-52H): 
Length: 160 ft 11 in Span: 185 ft 
Height: 40 ft 8 in Weight: Max 488,000 Ibs 


PERFORMANCE 
Speed: Max 595 mph Ceiling: 55,000 ft 
Range: 12,000 miles 
(12,532.28 miles in test!) 


POWERPLANT: eight 13,750 Ib thrust Pratt & Whitney TF33 turbofan 
engines 
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ARMAMENT: 90,000 bomb load, one 20 mm vulcan cannon in the tail 


TYPES OF NUCLEAR ORDNANCE: 
Bombs- Mk-5, Mk-6/18, Mk-15, Mk-28, Mk-36, Mk-39, Mk- 
42, B-43, Mk-53, B-61, B-83. 
Missiles- Hound Dog (AGM-28), SRAM, ALCM and ACM 


MANUFACTURER: Boeing Aircraft 
NOS MANUFACTURED: 521; 264 operational as of 1988 


The B-52 is the oldest strategic aircraft in the United States 
Air Force. In service longer than any other manned bomber, this 
aircraft will still be in service in the year 2000. 

While Boeing was developing the B-47, in April 1945 the 
Air Force asked them to design a turboprop powered replace- 
ment for the B-36 bomber. In June 1946, the Air Force then held 
a competition for this new bomber. Boeing’s proposal was an 
enlarged turboprop version of the B-47, weighing 350,000 Ibs. 
and having a range of only 4,000 miles. Though the aircraft’s 
range did not meet the competition’s requirements, the Air Force 
issued Boeing a contract for further research. The design was 
then enlarged, and in July of 1948 Boeing was issued an addi- 
tional contract for the construction of two prototype aircraft. The 
designation of these planes was XB-52. 

As construction of the two prototypes was underway, Pratt 
& Whitney began full scale development on a revolutionary new 
turbojet engine. Called the J57, this engine had the thrust, fuel 
efficiency, and reliability necessary to make practical an all jet 
heavy bomber. As a result, Boeing proposed the replacement of 
the turboprop engines? with the J57. The Air Force accepted this 


\ starboard-quarter front view of an early model B-52. These early B-52s were equipped for both bombing and for photo reconnaissance. 
Vhoto by: U.S. Air Force 
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A rear, port-quarter view of an early model B-52 taken on 22 March 
1956. Though significantly faster than the B-36, these early B-52s were 
significantly limited in range. This problem restricted them to a high 
altitude cruise. 

Photo by: U.S. Air Force 


design change and on 29 November 1951 the first XB-52 “tur- 
bojet” bomber was rolled out of the Seattle factory. 

The second B-52 prototype, designated YB-52, was rolled 
out on 15 March 1952. One month later, on 15 April 1952, the 
YB-52 took to the air, inaugurating the B-52 flight test program 
(the XB-52 first flew on 2 October 1953). Long before this hap- 
pened, however, in February of 1951 the Air Force issued Boeing 
acontract for 13 B-52As. These production bombers would have 
side-by-side cockpits, cross wind landing gear, new engines, and 
in-flight refueling capability. The first of these new planes would 
fly on 5 August 1954. 

Only 3 of the planned 13 B-52As were built before produc- 
tion was switched to the B-52B. The first flight of this model 
was on 25 January 1955. Deliveries then began to the 93rd BW 
at Castle AFB, California, on 29 June. Only 50 B-52Bs were 
produced, however, before production began of the B-52C, first 
flown on 9 March 1956. Deliveries of this model began on 4 
June 1956 to the 42nd BW at Loring AFB. Production of this 
model ended that winter at 35 aircraft. 

On 1 December 1956 when the first B-52D was delivered. 
This model, the first B-52 designed for strategic bombing, was 
the first version to exceed 100 production examples: 170 by mid- 
1958. Before deployment of this model was completed, how- 
ever, on | July 1957, the first of 100 B-52Es was delivered. De- 
ployment of 89 B-52F then began on 18 June 1958 and by De- 
cember SAC had a total of 380 B-52s in 9 bomber wings. 

Though the B-52s were faster than the B-36, these early 
models had significant limitations. Though they could carry more 
bombs than the B-47, and flew further, the early B-52s could 
only fly 6,000 miles without refueling. This limited range re- 
stricted the number of penetration routes the bombers could use 
to reach targets deep inside Soviet territory. To reach the deepest 
targets the bombers also had to fly at high altitude for maximum 
fuel efficiency. These restrictions placed the B-52s at the mercy 
of Soviet jet fighters and Surface-to-Air missiles. 

A great deal has been written about the value of in-flight 
refueling to the bomber force. In-flight refueling can only be 


A B-52F equipped with Hound Dog cruise missiles, 18 July 1961. This 
aircraft was used to test the Hound Dog and never carried the missile 
operationally. 

Photo by: U.S. Air Force 


used over friendly airspace, and only during good weather. Thus, 
bombers can only use it before they enter enemy airspace or 
after they have dropped their bombs. 

Even as production of the earlier B-52s was underway, in 
1957 Boeing began development of a highly improved aircraft. 
Called the B-52G, this new model was completely different in- 
ternally to the previous models. To increase range, the internal 
fuel tanks were replaced by integral wing tanks (a wet wing). 
Structural changes were also done, increasing vehicle strength 
while reducing bulk weight. Probably the most important change 
was the use of a new shorter, broader cord tail to improve both 
drag and control. Minor changes, such as the permanent attach- 
ment of the wing tip tanks, and the moving of the tail gunner 
from the tail to the forward compartment (next to the radar Navi- 
gator) were also done. As a result of these changes, the B-52G 
had an unrefueled range of 10,000 miles. This made it the first 
B-52 model to have the same range as the B-36. 

With these changes, the B-52G was the first B-52 model to 
be armed with both Hound Dog cruise missiles and Quail ECM 
drones. With these missiles the B-52G could engage military 
targets that were too well defended to be engaged by the Mach 2 
B-58 Hustler. The B-52G first flew on 26 October 1958, and the 
first aircraft arrived at the 5th BW, Travis AFB, California, on 
13 February 1959. Production then ended in mid-1961 with the 
delivery of the 193rd aircraft. 

Originally, the B-52G was to be the last B-52 model. By 
1959, however, the Air Force and Boeing had begun planning 
still another model. Called the B-52H, it was to serve as the 
launching platform for the Skybolt Air-to-Surface missile sys- 
tem. To give this aircraft an unrefueled range of over 12,000 
miles, Boeing incorporated the recently developed TF-33 turbo- 
fan engines. Boeing also redesigned the aircraft’s structure so it 
could be flown at low altitudes without producing excessive struc- 
tural fatigue. Testing of components on a B-52G began in July 
of 1960. The first B-52H then flew on 6 March 1961 and on 9 
May 1961 the first aircraft was delivered to the 379th BW at 
Wurtsmith AFB. 


fhe conventional capability of the B-52 was also formidable. Here a B- 
52D lets loose a load of iron bombs. In the recent Persian Gulf conflict, 
the B-52 was used extensively to attack targets in and around Basra, 
Iraq. 

Photo by: U.S. Air Force 

Before the first B-52H was delivered, on 28 March 1961 
President John F. Kennedy ended funding at 102 aircraft. The 
last aircraft was delivered to the 4136th Strategic Wing at Minot 
AFB on 26 October 1962. That year B-52 deployment peaked at 
639 aircraft and 36 wings: 11 Bomber wings, 22 Strategic wings, 
and 3 Heavy Strategic Aerospace wings. The next month devel- 
opment of the Skybolt was ended, forcing the B-52Hs to be armed 
with Hound Dog and Quail missiles. 

From the beginning, the B-52s were for use only as nuclear 
bombers. In January 1965, however, 27 B-52Fs from the 7th 
and 320th BWs-based at Guam-were taken off nuclear alert duty 
and converted to conventional ordnance. Before the year was 
out, these planes were performing bombing missions against tar- 
vets in Vietnam. 

The transfer of the “Fs” to Vietnam was the start of a mas- 
sive reduction in the number of nuclear capable B-52 aircraft. 
On 8 March 1965 phaseout of the B-52Bs began with both wings 
being retired in December. That same month, the first B-S2D 
began its “Big Belly” modification before it was transferred to 
Vietnam. Finally, on 8 December 1963, Secretary of Defence 
McNamara ordered that all B-52 models C thru F were to be 
retired by June 1971. 

With phaseout underway B-52 numbers began dropping fast. 
With the retirement of the last B-52B in June of 1966 the force 
fad dropped to 591 aircraft. In 1967 three more squadrons were 
deactivated and by December of 1969 only 505 aircraft were 
operational: 24 wings, 6 involved in Vietnam. This constituted a 
’|% reduction in aircraft, not counting 100 B-52s in use over 
Vietnam. 

The 1969 election of Richard Nixon did not stop the reduc- 
ion of the B-52 force: it did, however, change the administration’s 
altitude toward bomber modernization. On 4 March 1972, SAC 
began arming its B-52G and H bombers with SRAM missiles. 
{hese new missiles improved the penetration capability of the 
{}-52s by allowing them to blast a clear path to their target. It 
‘iso drastically increased the number of nuclear weapons the 
bombers could carry to 24 (20 SRAMS and 4 B-28s). 


A B-52 test aircraft with SRAMs under the wings. The introduction of the 
SRAM extended the operational life span of the B-52s. 
Photo by: U.S. Air Force 


President Nixon did allow the B-52Cs, Es, and several Fs, 
to be retired: they were becoming unsafe to operate anyway. The 
B-52Ds were retained, however, for their conventional weapons 
capabilities. On 15 August 1973 the B-52Ds ended operations in 
South East Asia and returned to the United States. Thus, by De- 
cember 1974 SAC had 422 B-52s available for nuclear deterrent 
missions (100 more aircraft than under McNamara’s phaseout 
plan). 

Though the B-52Ds could do nuclear strike missions, by the 
late-1970s this model was permanently assigned to conventional 
bombing missions. 

Phaseout of older model B-52s began again in 1978 with 
the disposal of the last B-52Fs and several B-52Ds: a total of 68 
aircraft. Officially this withdrawal did not reduce the number of 
nuclear armed bombers, the retired aircraft being in the reserves 
or assigned to conventional bombing roles. Regardless of this 
viewpoint, after the last B-52D was retired on 1 October 1983, 
the Air Force removed 69 B-52Gs from nuclear strike duty and 
converted them into Harpoon anti-ship missile launchers. As a 
result, by 1988 the Strategic Air Command only had 194 aircraft 
devoted to nuclear missions: 98 B-52Gs and 96 B-52Hs. 

As of 1994 the Air Force had only 95 B-52H bombers on 
nuclear strike status. These aircraft carry a mixture of ALCMs, 
ACMs and gravity bombs. In the future 30 of these aircraft will 
be transferred to conventional bombing missions, replacing the 
B-52Gs. 


NUCLEAR TESTING 

The B-52 has dropped more nuclear devices in testing than any 
other aircraft. The first such drop was on 20 May 1956, when a 
B-52B dropped the first U.S. hydrogen bomb at Bikini Atoll (shot 
Cherokee of operation Redwing). A six year hiatus then occurred 
until the start of operation Dominic 1| in 1962. 
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Name of Shot 


Date 


Place 


Yield 


Adobe 
Aztec 
Arkansas 
Questa 
Yukon 
Mesilla 
Muskegon 
Encino 
Swanee 
Chetco 
Tanana 
Nambe 
Alma 
Truckee 
Yeso 
Harlem 
Rinconada 
Dulce 
Petit 
Otowi 
Bighorn 
Bluestone 
Sunset 
Pamlico 
Androscoggin 
Bumping 
Chama 
Calamity 
Housatonic 


25 April 1962 
27 April 1962 
2 May 1962 
4 May 1962 
8 May 1962 
9 May 1962 
11 May 1962 
12 May 1962 
14 May 1962 
19 May 1962 
25 May 1962 
27 May 1962 
8 June 1962 
9 June 1962 
10 June 1962 
12 June 1962 
15 June 1962 
17 June 1962 
19 June 1962 
22 June 1962 
27 June 1962 
30 June 1962 
10 July 1962 
11 July 1962 
2 October 1962 
6 October 1962 


18 October 1962 
27 October 1962 
30 October 1962 


Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Christmas Isle 
Johnston Isle 

Johnston Isle 

Johnston Isle 

Johnston Isle 

Johnston Isle 


20 to 1000 Kilotons 
20 to 1000 Kilotons © 
Low Megaton 

20 to 1000 Kilotons 
20 to 1000 Kilotons 
20 to 1000 Kilotons 
20 to 1000 Kilotons 
20 to 1000 Kilotons 
20 to 1000 Kilotons 
20 to 1000 Kilotons 
less than 20 Kilotons 
20 to 1000 Kilotons 
20 to 1000 Kilotons 
20 to 1000 Kilotons 
Low Megaton 

20 to 1000 Kilotons 
20 to 1000 Kilotons 
20 to 1000 Kilotons 
Less than 20 Kilotons 
20 to 1000 Kilotons 
Megaton Range 

20 to 1000 Kilotons 
20 to 1000 Kilotons 
Low Megaton 

20 to 1000 Kilotons 
Less than 20 Kilotons 
Low Megaton 

20 to 1000 Kilotons 
Megaton Range 


A B-52G bomber in flight. The G model was the first B-52 model to have intercontinental range on internal fuel. It was the first bomber to carry the Hound 


Dogs, and the first B-52 with the short tail design. 


Photo by: Boeing Aircraft, Wichita 
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A B-52H bomber from below. The B-52H was originally designed as a missile launching platform (the Skybolt missile). It was the first B-52 to have turbofan 
engines, and the first truly designed to fly at low altitudes. It was the primary strategic bomber in the U.S. arsenal until the advent of the B-1B. 
Photo by: Boeing Aircraft 


In operation Dominic the B-52 was used to drop a total of 
29 nuclear devices in one year. The bomber that did many of 
these shots, if not all, is on display at the National Atomic Mu- 
seum at Kirkland AFB Albuerquerque. 


NUCLEAR ACCIDENTS INVOLVING 
THE B-52 

In addition to its use in nuclear testing, the B-52 also was in- 
volved in several nuclear weapon accidents. 

The first accident was on 15 October 1959 when a B-52 
collided with its refueling tanker over Hardinsberg, Kentucky. 
[he bomber was carrying two nuclear weapons, both probably 
megaton class. Though one bomb was partially burned in the 
crash, both were recovered intact. Of the 12 men on the bomber 
and the tanker, only 4 escaped alive. 

The second accident was on 24 January 1961 when a B-52 
on airborne alert had a major structural failure in its right wing 
over Goldsboro, North Carolina. During breakup the bomber’s 
\wo nuclear devices broke loose from the bomb bay. Though 
one device parachuted safely to earth, the other bomb broke up 
on impact with the ground. The impact point was a waterlogged 
ection of farmland, literally quicksand, into which the bomb 
pieces quickly sank. Even after excavating down to 50 feet, the 
\ir Force was unable to find one piece of the bomb. As a result, 
(he government bought an easement on the land requiring people 
(0 obtain permission before any digging can commence. As for 
ihe crew, only five of the eight men survived the accident. 

The third accident occurred on 14 March 1961. Because a 
failure of its pressurization system forced it to fly at low alti- 
tude, a B-52 ran out of fuel at 10,000 feet over Yuba City, Cali- 
fornia. On impact, the aircraft’s two nuclear weapons were torn 


lose from the bomb bay. No explosion or contamination occurred, 
however, and only the aircraft’s commander was killed. 

The fourth accident occurred on 13 January 1964 when a B- 
52D suffered a major structural failure during severe turbulence. 
The crash site was approximately 17 miles SW of Cumberland, 
Maryland. The two nuclear weapons on board remained in the 
aircraft on impact and were recovered with only minor damage. 
Only the pilot and co-pilot survived: the tail gunner and naviga- 
tor died of exposure in the snow while the radar navigator did 
not eject. 

The fifth accident is probably the best known nuclear weapon 
accident in modern history. On 17 January 1966 a B-52 collided 
with its KC-135 tanker over Palomares, Spain. One of the 
bomber’s four B-28 bombs parachuted to earth intact. Two oth- 
ers exploded on impact, scattering radioactive material and forc- 
ing a major cleanup operation. The fourth bomb, however, landed 
in the Mediterranean, where it remained lost until an armada of 
midget subs recovered it on 7 April 1966. The casing of the bomb 
that landed on shore is now on display at the National Atomic 
Museum at Albuerquerque New Mexico. 

The final B-52 accident occurred on 21 January 1968 when 
a B-52 crashed seven miles short of the runway at Thule, 
Greenland. All of the bomber’s four B-28 bombs were destroyed 
in the resulting fire. Winds and snow scattered the radioactive 
debris over a large area, requiring an expensive cleanup opera- 
tion. Following this accident Secretary of Defence McNamara 
ordered that at no time other than a national crisis would a United 
States aircraft takeoff and fly with a live nuclear weapon on board. 
Since that time, there has not been a single accident involving a 
United States aircraft and a nuclear weapon. 
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A side view of the B-52H. Today, the H model is the only B-52 model still 
in service as a nuclear attack bomber. 
Photo by: Boeing Aircraft 


Notes 

'On 10-11 January 1962 a B-52H from Minot flew from Okinawa to Torrejon 
Spain, 12,532.28 miles, without refueling. The test flight was called Operation 
Persian Rug. 

*Though more fuel efficient than turbojets, turboprops have a lower reliability. 
This is because a turboprop uses a mechanical gear box to reduce engine RPM 
and, thus, keep the tips of the propellers from reaching supersonic speed. These 
gear boxes are prone to failure due to the high revolutions. 


B-58 HUSTLER 


SPECIFICATIONS: 
Length: 96 ft 9 in 
Height: 31 ft 5 in 


Span: 56 ft 10 in 
Weight: Max 163,000 Ibs 


PERFORMANCE 
Speed: 1,345 mph (Mach 2) Ceiling: 85,000 ft 
Range: 4,450 miles 


POWERPLANT: Four 62,000 Ib thrust (afterburner) General Electric 
J79-GE-58 turbojet engines 


ARMAMENT: Unspecified bomb load plus one 20 mm Vulcan can- 
non in tail 


TYPES OF NUCLEAR ORDNANCE: Mk-39, B-43 and Mk-53 
MANUFACTURER: Convair (now General Dynamics) 
NOS MANUFACTURED: 116 


The B-58 Hustler was the United States Air Force’s first 
supersonic strategic bomber. Though complex and expensive to 
operate, it was the most effective bomber SAC operated in the 
1960s. 

The B-58 Hustler program began in October of 1946 when 
the Army Air Force Air Material Command awarded Consoli- 
dated Vultee a contract to study the feasibility of a supersonic 
bomber. This was a bold proposal considering that Chuck Yeager 
would not break the sound barrier until 14 October 1947. Re- 


A picture of a B-52H taking fuel from a KC-10 extender tanker. Under 
the wings are new Advanced Cruise Missiles. It is as the launching 
platform for these missiles that the B-52H will end its service life in the 
US strategic nuclear arsenal. 

Photo by: General Dynamics 


gardless of this, Consolidated Vultee was extremely interested 
in getting a supersonic research contract. Thus, they accepted 
the study and in 1949 they submitted a proposal for a small delta 
wing parasite bomber for launch from the Consolidated B-36. 

The parasite bomber was an interesting concept. Function- 
ing like a manned missile, this aircraft was launched from its 
mother B-36 approximately 1,500 miles from its target. After 
launch it would fly at high subsonic speeds to within 200 miles, 
and then dash at Mach 1.6 over the target. Once over the target 
the bomb was delivered and the parasite would then fly back to 
its mother ship for the trip home. Though complex, this parasite 
system was already being developed to allow bombers to carry 
defensive fighters with them into enemy airspace. 

To make the bomber small enough to fit in the bomb bay of 
the B-36 the engineers at Consolidated came up with a unique 
two part aircraft design. The first part was the manned bomber 
that carried the engines, the flight crew, and the fuel needed to 
return to the B-36 mother ship. The second part of the design 
was the weapons pod which carried the warhead, penetration 
aids, and the fuel used in the flight to the target. By designing it 
in this way Consolidated created a two stage bomber. 

Though the parasite system was workable, in the fall of 1951 
the Air Force ordered that in-flight refueling be used to achieve 
intercontinental range in place of the mother ship. As a result, 
Convair (formerly Consolidated Vultee) was forced to turn the 
aircraft into a stand alone bomber capable of independent opera- 
tion. To do this the aircraft was lengthened (for additional fuel 
capacity), landing gear was added, and two extra engines in- 
stalled to improve takeoff thrust. This new design was then sub- 
mitted to the Air Force on 18 August 1952. Two months later the 
Air Force selected the Hustler over a competing Boeing design. 
The contract was issued in February of 1953 with development 
beginning the following month. 

Three years after development of the B-58 began, on 11 
November 1956 the first aircraft was flown at Fort Worth, Texas. 
One of 30 aircraft manufactured for testing, this aircraft was flown 
by Convair for contractor tests. Later this aircraft also was flown 
by the 6592th Air Force Test Squadron and the 3958th Opera- 
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The B-58 Hustler in all its glory. Here we see everything: the bomber and its three man crew; the external fuel pod and the warhead pod that fit on it; and the 
four B-43 freefall bombs. A similar display can be seen at the Wright-Pattrson Air Force base museum. 


Photo by: General Dynamics 


tional Evaluation and Training Squadron. With the completion 
of these tests, in 1959 the Air Force issued an order for the con- 
struction of 86 more aircraft. The first of these planes flew in 
September of 1959 with deliveries beginning to the 43rd Bomber 
Wing, Carswell AFB, on 1 August 1960. By December of 1960 
Initial Operational Capability had been achieved with 19 air- 
craft. 

With the delivery of the first B-58s the Strategic Air 
Command’s ability to penetrate heavy air defense systems im- 
proved drastically. With its high speed and ceiling the Hustler 
could fly safely above most of the world’s air defense systems. 
Those that it could not fly above were no better, however, since 
the bomber’s underbelly pod carried such an array of counter- 
measures that the B-58 was virtually unstoppable. Finally, for 
those situations where “Stealth” was required, the bomber could 
elude enemy radars by performing a high speed, low altitude, 
approach. Combine these capabilities with a radar signature 1/ 
10 to 1/30th that of the B-52s and the B-58 was a very surviv- 
able aircraft. . 

Regardless of these capabilities the B-58 Hustler also had 
its problems. Because of the peculiar flight characteristics of the 
delta wing, experienced pilots were known to lose control of the 
aircraft. Twenty percent of all the B-58s produced were lost in 
crashes, including 8 test aircraft and two crashes at the Paris Air 
Show (1961 and 1965). The aircraft was susceptible to control 
reversal during high subsonic low altitude flight, and at low 
speeds it had a tendency to go into a flat stall. Because the delta 
wing had no flaps, landings were at 180 miles-per-hour. 


In addition to these airborne problems, the B-58 also was a 
maintenance nightmare. The electronics were the most complex 
then in use, quoted to contain over 5,000 vacuum tubes and tran- 
sistors. The bomb navigation system was a massive puzzle of 
tubes and mechanical machinery, the hydraulic system was prone 


The B-58 Hustler in flight. The underbelly pod can be seen in this picture, 
as well as the aircraft’s Coke bottle fuselage design. The B-58 was the 
produce of Convair’s extensive research into delta wings and area rule 
supersonic aircraft. 

Photo by: General Dynamics 
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A B-58 from below. The external pod is suspiciously missing from this 
aircraft. The pod design gave the B-58 a floating center of gravity. This 
affected both vehicle in-flight stability and ground maintenance 
operations. 

Photo by: National Archives 


to pressure leaks, and the flight control system was “the bicycle 
shop.” The cost to repair and maintain these systems made the 
Hustler three times more expensive to operate then the B-52H. 

If these problems were not enough, the bomber’s two piece 
design was the source of several ground accidents. When a loaded 
pod was on a fueled B-58, the aircraft’s center of gravity was 
between the nose gear and the main gear. If the pod was sud- 
denly released, however, the center of gravity shifted behind the 
main gear. In flight this was okay for it meant the bomber in- 
stantly went into an escape climb. If the aircraft was on the 
ground, however, the B-58 would tip up onto its tail, damaging 
the tail, the main gear system, and the outboard engines. Main- 
tenance crews were regularly reminded about this fact. 

Though the B-58s operational problems were significant, 
the changing times would be the fatal blow. The development of 
surface-to-air missiles in the late 50s made the Kennedy admin- 
istration extremely pessimistic regarding the manned bomber 
force. To the administration, no matter how high-or how fast-the 
aircraft could fly, if radar detected it, it was shot down. Thus, on 
28 March 1961, President Kennedy ended production of the B- 
58 (among other actions) at 86! aircraft: 224 had been originally 
planned. The last B-58 was delivered to the 305th BW at Bunker 
Hill AFB on 26 October 1962. 

To build up the force after Kennedy’s cutback, in 1961 the 
Air Force ordered that 10 of the original test aircraft be brought 
up to operational standard. Eight other test planes were converted 
into BT-58 duel control trainers. With these extra aircraft, by 
December of 1963 the Air Force had 94 B-58s in service (forty 
planes with each of the two squadrons and 14 in reserve). This 
was the high water mark of the B-58 program. 

Though it had been dropped from production, the B-58 
Hustler was still a major SAC bomber. In the early sixties the 
Air Force enhanced its combat capabilities with the addition of 
four B-43 megaton class bombs to its bomb load. This modifica- 
tion allowed the aircraft to engage 5 separate targets during one 
mission. 

Regardless of its capabilities, the B-58’s time was quickly 
ending. Following the cancellation of the XB-70, in 1961 the 
Air Force began research into a high speed, low altitude, radar 
evading aircraft. This work not only result in the development 
of the B-1, but also the FB-111. On 8 December 1965, Secretary 


A B-58T trainer banks at high speed. One of the major problems with an 
aircraft as revolutionary a the B-58 was that you had to use a B-58 for 
secondary training, since the simulators we have today did not exist. To 
fill this role, Convair converted several of the production prototypes into 
multi-seat trainers 

Photo by: U.S. Air Force 


of Defence McNamara ordered that by 1971 all the B-58 Hus- 
tlers were to be replaced by the FB-111. Phaseout began in 1969 
and on 16 January 1970 the last B-58 Hustler was placed in stor- 
age at Davis Monthan AFB. Of the 116 aircraft produced only 
86 remained: this included all 8 TB-58 trainers. 


NUCLEAR ACCIDENTS WITH THE B-58 


The B-58 Hustler only had one nuclear accident while in ser- 
vice. On 8 December 1964 a B-58 was moving along an ice 
covered taxiway at Bunker Hill AFB. As it turned towards the 
runway, the bomber was caught in the jet blast from a departing 
B-58. Like an ice skater caught in a heavy wind, the B-58 slid 
off the left-hand side of the taxiway onto a concrete electric 
manhole box. On impact the bomber caught fire, destroying it- 
self. On board were four B-43 bombs and either a W-39 or a W- 
53 warhead in the pod. Luckily, no explosion occurred and ra- 
dioactive contamination was isolated to the crash site. As for the 


A B-58 makes a high speed, low altitude pass over Edwards AFB on 20 
April 1964. The aircraft was undergoing Category II Stability and 
Control Performance tests. Note that the pod is again missing. 

Photo by: 


crew, only the navigator was killed when he tried to escape by 
activating his ejection pod. The pilot and the defensive systems 
operator escaped with only minor injuries. 


Conclusion 

Though it was only in service a short time, the B-58 was a very 
important aircraft. In less than three years it set 12 world records 
and won the Mackay, Bendix, and Thompson Trophies. It also 
won Frances Bleriot Cup for the shortest time from New York to 
Paris. It was these records that were used in the selection of the 
only two B-58s that were retained for museums. The first air- 
craft is No 59-2458 which won the Bendix and Mackay trophies 
in 1962. It is now on display in the new wing of the Air Force 
Museum at Wright Patterson AFB, Ohio. The second aircraft 
was No 61-2059 which set the official world speed record for a 
nonstop flight from Kadena Air Base, Japan, to Greenham Com- 
mon, England. It is on display at the Strategic Air Command 
Museum at Offutt AFB, Nebraska. 


Notes 
'Some of these aircraft had already crashed. 


A-5 VIGILANTE 


SPECIFICATIONS 
Length: 75 ft 10 in Span: 53 ft 
Height: 19 ft 4.75 in Weight: 33,900 Ibs 
PERFORMANCE 


Speed: Mach 2.1 Ceiling: 44,000 ft 
Range: 2,650 miles 91,450 ft in test 
with in-flight refueling, over 4,000 miles 


POWERPLANT: Two 17,000 lb thrust General Electric J79-GE-8 tur- 
bojet engines 


MAX ARMAMENT: Unspecified (light) bomb load 
TYPES OF NUCLEAR ORDNANCE: Mk-27, Mk-28, and B-43 
CREW: 2 


MANUFACTURER: North American Aviation (now Rockwell Inter- 
national) 


NOS MANUFACTURED: 199 total; 59 A-SAs, 20 A-5Bs, 120 RA- 
5Cs (not counting conversions) 


The A-5 Vigilante was the United States Navy’s only super- 
sonic medium bomber. Though limited in range, its high speed 
and ceiling equaled the performance of the Air Force B-58 Hus- 
\ler. Add to this that the A-5 was carrier based and the Navy had 
an aircraft that could strike targets all over the world. 

Even before the first A-3 bombers were deployed, in 1955 
the Navy began looking for a supersonic, all weather, attack air- 
craft to replace it. In response to this request, North American 
Aviation began work on the NAGPAW (North American Gen- 
eral Purpose Attack Weapon). The Navy accepted the design on 
29 June 1956 and in August North American received a letter 
contract for the construction of two prototypes, designated YA- 
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A RA-SC Vigilante from reconnaissance squadron five flies over the 
South China Sea, 3 August 1974. The aircraft was attached to the USS 
Constellation, CVA-64. Here we can see clearly the side angle reconnais- 
sance pod used by this aircraft. 

Photo by: U.S. Navy 


3Js. The first prototype took to the air on 31 August 1958 and, in 
January of 1959, the United States Navy issued North American 
a large production order. 

Following the issuing of the production contract, in July of 
1960 sea trials began on the USS Saratoga. Later that year, on 
13 December an A-3J set an international altitude record by fly- 
ing to 91,450 feet while carrying a 2,204 lbs. payload'. Then, on 
16 June 1961, the first production planes were delivered to VAH- 
7 (Heavy Attack Squadron 7) at Sanford Naval Air Station, 
Florida. This Squadron was then declared operational in early 
1962 before its first sea tour on the USS Enterprise. 

In 1961 the Navy redesignated the A-3J to A-5A Vigilante. 
This was in accordance with a new joint services designation 
system. 

While production of the A-5A was underway, North Ameri- 
can began work on an extended range version called the A-5B 
(originally called the A-3J-2). Called the Interim Long Range 
bomber, this model carried extra fuel tanks in a hump located aft 
of the cockpit fairing. This added fuel increased the combat range 


A view of a A-5 coming in for a landing. The A-5 was one of the largest 
aircraft ever operated from a U.S. carrier deck. 
Photo by: U.S. Navy. 
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Two RA-SC Vigilantes in flight. The Vigilante was the Navy’s equivalent of the US Air Force B-58 Hustler. In its time it was a formidable bomber. 


Photo by: Rockwell Int. 


a minor 350 miles. The prototype was flown on 29 April 1962 
and by late 1963 a total of 20 aircraft had been manufactured. 

Before the seventh A-5B was delivered, however, in mid- 
1962 the Kennedy administration ended the Navy’s long range 
Strategic bombing requirement. As a result, the Navy was forced 
to end procurement of the A-5B, and to retire from bombing 
duties the earlier A-3. This order did not apply to duel role air- 
craft, however, so the Navy began purchasing a reconnaissance/ 
attack version of the A-5B North American had been developing 
since early 1962. Called a RA-SC, this new version was designed 
for long range- side angle- reconnaissance of enemy territory. 
With this new capability, however, it still retained the all weather 
strike capability of the earlier A-5A plus four underwing hard 
points to carry additional ordnance. 

The RA-SC prototype first flew on 30 June 1962. Two years 
later, in January of 1964, the first production planes were as- 
signed to VAH-2 of Heavy Attack Wing One, Stanford NAS. 
The aircraft became operational on the USS Ranger in July of 
1964 and by late 1964 it was in use in the South China Sea. In 
June of the following year VAH-7 completed conversion to the 
RA-SC, ending the deployment of both the A-5A and A-SB. In 
all 140 RA-5Cs were produced, 20 of which were converted A- 
SBs. 

The RA-5C remained in service with the Navy for approxi- 
mately twenty years. In the early 1980s the last Vigilante was 
replaced by a reconnaissance version of the F-14 Tomcat fighter. 


Notes 
'This may have been a simulated MK-28 bomb. 


FB-111A ARDVARK 


SPECIFICATIONS: 
Length: 73 ft 6 in Span: swept- 33 ft 11 in 
full span- 70 ft 
Height: 17 ft 1.4 in Weight: Max 100,000 Ibs 
PERFORMANCE 
Speed: 1,450 mph (Mach 2.5)Ceiling: over 60,000 ft 
Range: 4,100 miles with external fuel 


POWERPLANT: two 20,350 Ib thrust (afterburner) Pratt & Whitney 
TF30-P-7 turbofan engines 


ARMAMENT: 31,500 Ibs of ordnance (up to six B-61 bombs or 
SRAM missiles) 


TYPES OF NUCLEAR ORDNANCE: B-43, B-61, B-83 and SRAM 
MANUFACTURER: General Dynamics 
NOS MANUFACTURED: 79 


The FB-111A was the United States’ only supersonic stra- 
tegic bomber in the seventies. The replacement for the B-58 
Hustler, and many B-52s, it was an extremely effective combat 
aircraft. 

In the early 1960s the U.S. manned bomber force was in 
serious political trouble. In a single speech on 28 March 1961, 
President Kennedy ended development of the XB-70 bomber 
and ended production of both the B-52H and the B-58 Hustler. 
A year later the Kennedy administration also ended develop- 


A FB-111 in flight. A B-43 bomb can be seen just under the wing. The wings are only partially retracted. 


Photo by: U.S. Air Force 


ment of the Skybolt Air-Launched Ballistic Missile. As a result, 
by 1963 the only bomber modernization program the Air Force 
had was the Advanced Manned Strategic Aircraft program: a 
bomber no one was sure would actually be built. 

As a hedge against the cancellation of the AMSA, the Air 
Force began looking for an interim strategic bomber. Only three 
designs were studied for this: the B-58 Hustler, a heavily en- 
larged version of the F-111, and a slightly modified version of 
the F-111. On 2 June 1965 the Air Force selected the last design; 
a selection based on the fact that it could be deployed in the 
shortest possible time. The design was given the title of FB- 
111A and on 10 December, Secretary of Defence McNamara 
announced that 263 examples would be purchased as replace- 
ments for early model B-52s and the supersonic B-58 Hustlers. 

Though the Air Force planned to deploy 263 FB-111As un- 
til the AMSA (B-1A) was operational, Secretary McNamara saw 
the plane as a replacement for the AMSA and the present operat- 
ing force of B-52s and B-58s. To make this possible, in Novem- 
ber of 1965 he postponed the start of FB-111 production for one 
year so that the aircraft could be equipped with advanced avion- 
ics and SRAM missiles (AGM-69A). Though this program 
change would cause some political controversy, it was imple- 
mented and in February 1966 development of the FB-111 be- 
gan. 
The FB-111A prototype, a modified F-111A, first flew on 
31 July 1967. The first production aircraft was flown on 13 July 
1968 and on 30 August it was accepted by the Air Force for 
Operational Testing (this plane used TF30-P-12 engines devel- 
oped for the Navy F-111B variant). The first operational aircraft 
was then accepted by the Air Force on 8 October 1969 at Carswell 
AFB, Texas. 


Before the first FB-111A was delivered, on 19 March 1969 
the new Secretary of Defense—Melvin R Laird—presented a 
revised 1969/70 budget. In this budget production the FB-111 
was reduced from 126 to 79 aircraft (the original procurement 
number of 263 was dropped on 28 November 1968). Of these 79 
aircraft, 60 were for deployment with the remaining 19 for train- 
ing and strategic reserve. The money previously intended for 
these aircraft was then spent on the B-1. 


A FB-111 during operation Global Shield 79, July 1979. The FB-111 is the 
last supersonic bomber SAC has deployed. It was a fast and deadly 
aircraft. It also was difficult to maintain and was prone to accidents. Over 
a ten year period, more SAC personnel died in accidents involving this 
aircraft than in accidents involving the B-52, which carried a larger crew. 
Photo by: U.S. Air Force 
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A FB-111 drops a load of iron bombs. For a short time after they were retired from strategic nuclear duty, the FB-111s were called F-111Gs. Today, none are 
left in service. 
Photo by: Rockwell Int. 


After the third aircraft was delivered on 24 December 1969, 
deliveries to the 340th BG were suspended after the crash of an 
F-111 at Nellis AFB: all F-111 style aircraft were grounded. Af- 
ter some needed modifications were completed, FB-111 deliv- 
eries to the 340th BG began again in mid-1970. The first aircraft 
was delivered to the 509th BW at Pease AFB, the first combat 
wing (30 aircraft), on 16 December 1970. Operational capabil- 
ity was then achieved in October of 1971. The last FB-111A was 
then delivered to the 340th BG on 30 June 1971. 

In early September, 1971, the 340th BG began transferring 
its aircraft to the 380th Strategic Aerospace wing at Plattsburg 
AFB (36 aircraft). After the last FB-111 was transferred, on 31 
December 1971 the 340th BG was inactivated’. 

Since its deployment, the FB-111’s nuclear history has been 
uneventful. Because they were deployed after the suspension of 
open air nuclear testing and airborne alert they have not been 
involved in any nuclear accidents or tests. Furthermore, with the 
exception of improvements to their ECM systems, the FB-111As 
have not had their nuclear ordnance significantly enhanced since 
the aircraft were equipped with SRAMs in April 1972. 

Where the nuclear history has been uneventful the aircraft’s 
operational history, however, has not. Called by one Air Force 
officer one of the most unforgiving aircraft in service, the FB- 
111 has one of the worst accident records of any operational 
strategic aircraft. The first known crash of a FB-111 was on 7 
October 1970. Before the last plane was delivered in June of 
1971, two more FB-111s would be lost (one of these planes was 
the 76th FB-111, which crashed before delivery to the Air Force). 
Initially these crashes did not effect deployment, since 72 air- 
craft were in service in December 1974. By December 1977, 
however, there were only 66 aircraft available (enough for two 
squadrons). 


As aresult of these accidents, in 1978 the number of planes 
allocated to the two squadrons was dropped from 36 to 34 at 
Plattsburg and from 30 to 26 at Pease. Additional accidents cut 
the force further and by December 1984 only 60 aircraft were in 
existence (a 21% reduction)’. As a result of these loses, in 1988, 
the number of aircraft allocated for combat was reduced to 48 
(28 for Plattsburg, 20 to Pease). The remaining 12 aircraft were 
for training and reserve. 

With the signing of the INF treaty in 1987, the FB-111s had 
to be modified or withdrawn from Europe. Thus, the Air Force 
began converting the remaining aircraft into F-111G duel-role 
combat aircraft. In this new role the SRAM equipment was de- 
leted and a conventional weapons release system was added. 
Quick UHF radios and new ECM systems were also installed. 
The first modified aircraft was delivered in early 1989, and in 
1990 the F-111Gs began replacing F-111Ds at Cannon AFB. In 
June of that same year the Air Force removed the SRAM mis- 
siles from the inventory, forcing the remaining FB-111s to oper- 
ate with gravity bombs. 

By 1992 all FB-111s had been converted into F-111Gs and 
transferred to Cannon AFB. Two years later they had been re- 
placed by F-111Es. No information has been made available as 
to what happened to the remaining aircraft, or why they were so 
quickly retired after this last modification. 


Notes 

'The 340th was more of a training wing for the FB-111A program than an opera- 
tional combat wing. 

2Of these last six accidents, three were ground mishaps and three were in flight 
according to the Air Force. Six fatalities. 
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The Prototype for the B-1B, B-1a number 2, takes off from Edwards AFB. It would later be lost in an accident. 


Photo by: Rockwell Int. 
B-1B Lancer 


SPECIFICATIONS: 
Length: 147 ft 
Height: 34 ft 
Weight: Max 477,000 lbs 


Wing Span: full span 136 ft 8.5 in 
swept 78 ft 2.5 in 


PERFORMANCE 
Speed: Mach 1.25 approx (at 200 ft altitude, maximum 
speed 600 mph) 
Range: 7,455 miles unrefueled 


POWERPLANT: Four 30,000 Ibs thrust General Electric F101-GE- 
102 turbofan engines 


ARMAMENT: 125,000 Ibs of ordnance; maximum of 36 nuclear 
weapons (24 internal, 12 external) 


TYPES OF NUCLEAR ORDNANCE: B-28, B-43, B-61, B-83, SRAM, 
and ALCM 


CREW: four; pilot, copilot, and two systems operators (can carry six 
for training) 


MANUFACTURER: Rockwell International 


NOS MANUFACTURED: 100- 95 operational as of December 1994 


The B-1B is the newest heavy bomber in the United States 
Air Force. By far the most powerful and survivable bomber in 
service today, it is for use against heavily defended, hardened 
military targets. 

Development of the B-1 began in 1963 under the title the 
Advanced Manned Strategic Aircraft or AMSA. Regardless of 
its fancy title, however, the AMSA was only created by the 
Kennedy administration to end Congressional efforts to resur- 
rect the XB-70 bomber. As evidence of this, in the program’s 
first five years the DOD changed the aircraft’s performance and 
mission requirements at least four times. These constant changes 
delayed development, keeping the AMSA program in the paper 
stage: no hardware. 

While the AMSA was delayed, Secretary of Defence 
McNamara began grooming his pet aircraft—the F-111—into a 
reasonable alternative to the AMSA!'. On 10 December 1965 he 
officially announced the development of the FB-111a, a medium 
bomber with strategic strike capability. Officially this plane was 
to replace the aging B-58 Hustlers, but McNamara really planned 
for it to replace the entire B-52 fleet. In all, he planned to deploy 
210 examples of this fighter/bomber. 

After the election of Richard Nixon, work on the AMSA 
(now called B-1) was taken out of the study stage. Funding was 
increased on 19 March 1969, most of it coming from cutbacks 
in the FB-111A program. Eight months later, on 3 November, 
the Air Force issued requests-for-proposals to North American 
Rockwell, General Dynamics, and Boeing. A year later, on 5 
June 1970, Rockwell was issued the development and construc- 
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The production prototype of the B-1B banks to port. The wings are at partial retract. 


Photo by: Rockwell INT. 


tion contract for 7 aircraft: this was reduced to 3 in February of 
1971. The mockup was then inspected in October of 1971 with 
construction of the first aircraft beginning in 1973. The first B- 
1A was then rolled out of the Rockwell Palmdale facility on 26 
October 1974. 

Following rollout the first flight of the B-1 occurred on 23 
December 1974. The first supersonic flight and in-flight refuel- 
ing occurred on 10 April 1975 with the first flight by a SAC 
pilot being completed on 19 September. Development was go- 
ing so well in fact that in 1975 Congress authorized the con- 
struction of a fourth B-1 for use as the defensive avionics air- 
craft. Testing of the second and third B-1A bombers then began 
respectively on 14 June 1975 and 16 January 1976. The initial 
flight test program was then completed on 30 September 1976. 

Even as the B-1A was proving itself in its flight test pro- 
gram, however, it still had its political problems. Since 1969, 
leading members of the Democratic party had been trying to 
build public opinion against the aircraft. By 1976 cancelling the 
B-1 had become a major feature of Democratic presidential can- 
didate Jimmy Carter’s election platform. True to his word, after 
his election, on 30 June 1977 Carter cancelled the B-1A in favor 
of the air-launched cruise missile. This action has always ap- 
peared to have been a repeat of the 1961 cancellation of the XB- 
70 in favor of the Skybolt missile. 

As a hedge against a failure of the cruise missile, the Carter 
administration investigated several alternative aircraft concepts. 
Vehicles considered were a stripped down B-1, a stretched FB- 
111A, and a super B-52. None of these designs, however, proved 
to be more cost effective then the B-1. 

For the next four years the political situation surrounding 
the B-1 shifted with the nation’s political situation. The invasion 
of Afghanistan by the Soviet Union, guerrilla armies in Central 


America, and the hostage crisis in Iran made American citizens 
concerned about the condition of their armed forces?. This in 
turn put pressure on Congress who responded by not immedi- 
ately ratifying the SALT II treaty. 

During the 1980 election the subject of reviving the B-1 
was championed by Republican presidential candidate Ronald 
Reagan. To counter this Carter began the Advanced Technology 
Bomber project to build a radar invisible aircraft. This action 
did not assuage the public, however’, and, with major economic 
problems as an additional factor, in 1980 Ronald Reagan was 
elected. 

Reagan would quickly find that resurrecting the B-1 would 
be harder than killing it. Though the jigs and construction fix- 


A B-1B is readied for flight. Note all the air conditioning hoses, cables, 
and other items needed to support this vehicle. 
Photo by: Rockwell Int. 
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The production prototype from above. Here the wings are unswept for maximum lift. This is the setting for landings and takeoffs. 
Photo by: Rockwell Int. 


tures were still intact, Congress had to be convinced that the 
bomber should be built while development was underway on 
the Advanced Technology Bomber (B-2). As a result, on 2 Octo- 
ber 1981, President Reagan proposed the deployment of 100 B- 
1Bs as an interim penetration bomber. These planes would serve 
until the mid-1990s when they would be replaced by 132 B-2 
bombers. Congress accepted this proposal and on 20 January 
1982 Rockwell received the production contract for the B-1B. 

The reduction in the number of planes was not the only 
change in the B-1 program. The new bomber no longer had the 
Mach 2 supersonic dash capability of the prototypes. The pod 
ejection system used on the first three prototypes was also re- 
placed with four independent ejection seats. Structural changes 
were also made, increasing the B-1B’s maximum takeoff weight 
by 21%. New radar absorbing materials were added, reducing 
the B-1B’s radar image to 1/10th that of the B-1 (1/100th that of 
a B-52H). Composite materials were also used in place of alu- 
minum for the bomb bay doors to reduce vehicle bulk weight. 
Finally, the bulkhead between the first and second bomb bay 
was made adjustable to allow the B-1B to carry cruise missiles, 
or other long weapons, internally. 

Flight testing of the first B-1B prototype, B-1A No2, began 
in March 1983. The first production bomber was rolled out on 4 
September 1984, with its first flight occurring on 18 October. 
This aircraft was then accepted by SACs 96th Bomb Wing at 
Dyess AFB Texas on 7 July 1985. Representing this aircraft at 
the ceremony was B-1A Noé4: the second B-1B prototype4. The 
first production B-1B could not attend because on 29 June one 


of its engines ingested several nuts and bolts from a faulty air 
conditioner unit at Offutt AFB. 

The B-1B achieved Initial Operational Capability (15 air- 
craft) at Dyess AFB in September of 1986: Since then, the 96th 
BW has achieved its full operational complement of 29 aircraft. 
By April of 1988 squadrons were also operational at Ellsworth, 
Grand Forks, and McConnell AFB. This gave the Air Force 98 
operational B-1B bombers by January 1989. 

Since the B-1Bs came into service, they have been plagued 
by equipment problems. Problems have occurred in the aircraft’s 
defensive and offensive avionics package. After a pelican brought 
down a B-1B on 28 September 1987, the B-1Bs’ engine pods 
were structurally strengthened (the pelican hit an engine pod, 
severing hydraulic and fuel lines). Several times in the last seven 
years the aircraft have been grounded for modifications. 

Over the next ten years the B-1Bs will have their nuclear 
capability deleted and be transferred to conventional strike mis- 
sions. For this new mission extensive upgrading is proposed, 
including new computers, an improved ECM system, secure ra- 
dios, and GPS receivers. These changes will allow the aircraft to 
operate advanced conventional weapons like the Joint Direct 
Attack Munition (SJDAM) and the Joint Standoff Weapon 
(JSOW). 


Notes 

"McNamara wanted to end the AMSA program in favor of a large force of FB- 
111As based in Europe. 

*The failed attempt to rescue U.S. citizens held in Iran contributed to the public 
concern over the strength of the United States military. 
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5This action is also reminiscent of the 1963 creation of the AMSA program, an 
act that killed the XB-70 Valkyrie bomber. 
‘The original B-1B prototype, B-1A No2, crashed on 29 August 1984. 


B-2A Spirit 


SPECIFICATIONS: 
Length: 69 ft Span: 172 ft 
Height: 17 ft Weight: gross- 400,000 Ibs 


PERFORMANCE 
Speed: high subsonic _—_ Ceiling: 50,000 ft 
Range: 5,182 miles 
with one aerial refueling- 11,515 miles 


POWERPLANT: Four 19,000 Ib thrust General Electric F118-GE-100 
turbofans 


ARMAMENT: 40,000 Ibs of bombs and missiles 
TYPES OF NUCLEAR ORDNANCE: up to 20 B-61 and B-83 nuclear 
bombs 


CREW; 2 


MANUFACTURER: Northrop Aircraft with Boeing and LTV as major 
associates 


NOS MANUFACTURED: 20 in production, 6 in service 


The B-2 Stealth bomber takes to the air at Palmdale, California, 18 July 1989. This was the aircraft’s first flight, during which it flew to 10,000 feet for testing 


of systems. The plane then landed at Edwards AFB. 
Photo by: Northrup Aircraft 


The B-2 is the newest strategic bomber in service with the 
United States Air Force. It is the first all wing aircraft to reach 
operational service. 

Since 1975 work has been underway to develop the tech- 
nology and materials to make an aircraft virtually invisible to 
radar, infrared, and optical tracking systems. Called Stealth tech- 
nology, it involves the use of radar absorbing materials, such as 
composites and plastics, in place of steel and titanium in aircraft 
construction. Stealth also involves designing the exterior of an 
aircraft with smooth angles and curves for lower radar and vi- 
sual images. Finally, it involves the use of special engine ex- 
haust ducts to lower heat emissions and modern- passive- elec- 
tronic systems. Flight testing of this technology began in 1977 
when Lockheed began testing a possible replacement aircraft 
for the venerable SR-71 Blackbird. 

Though intended for use on reconnaissance and fighter air- 
craft, in 1980 President Jimmy Carter called for the use of this 
new technology in a strategic bomber design'. Contracts for the 
Advanced Technology Bomber (ATB), as it was then called, were 
issued to Northrop in 1981. Two years later a subscale model 
was reported in testing. The mockup was inspected in 1985, and 
by 1986 production of the first prototype was underway at 
Northrop’s Pico Rivera facility. Four years later, in July of 1989, 
the first B-2 flew at Edwards AFB. 

The B-2 is a flying wing aircraft, similar to the famous 
Northrop B-35 and YB-49 aircraft. The B-2 was designed this 
way for two reasons. First, this design significantly reduces the 
number of radar reflective surfaces on the aircraft (Stealth), au- 
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\ starboard side view of the bat-like B-2 bomber. The plane’s flight control system is the most sophisticated in the world due to its all wing aerodynamics. 


Photo by: Northrup Aircraft 


(omatically giving it a lower image than the B-1. The second 
reason is that it produces less aerodynamic drag, increasing fuel 
efficiency by 50% over the B-1B bomber. 

To make the flying wing design work required significant 
\mounts of advanced technology and design innovation. Con- 
‘rolling the vehicle in-flight is handled by wing tip trailing edge 
surfaces. These surfaces perform the same functions as the aile- 
rons, elevators, flaps, and rudder on standard aircraft. As an ex- 
imple, when the plane is turning a wing tip surface will open 
like a dive brake. The resulting drag produced will cause the 
plane to pivot around on that wing tip. Assisting these wing tip 
urfaces is a beaver tail flap placed behind the pilot compart- 
ment. This surface provides pitch axis trim and, with elevons, 
wind gust alleviation. Linking these surfaces is a quadruple-re- 
Jundant digital fly-by-wire flight control system. 

The B-2 is a highly versatile aircraft that can operate out of 
very small airfields: fields capable of operating the Boeing 727 
light transport’. It can carry an assortment of weapons in its two 
homb bays, from nuclear ordnance, to conventional bombs and 
missiles, to Mk-62 aerial mines. It can operate in all types of 
veather, and can even perform in-flight refueling at night. 

Late in 1993 the first operational configured B-2 was deliv- 
cred to Whiteman AFB, Missouri. Here it will serve with the 
\0 3rd bomb squadron, one of two squadrons that will be equiped. 
\nitial Operational Capability is expected in 1997. 


Notes 

'The question that still exits today is whether he intended to build such an ad- 
vanced aircraft or was this just an election year ploy to kill the B-1B. “Author’s 
comment”. 

*It has an approach speed of 161 MPH. This is within the standard FAA ap- 
proach speed for large jets. 


The B-2 takes on fuel from a KC-10 extender. Though its all wing design 
gives it the lowest aerodynamic drag of any bomber in its weight class, the 
B-2 can only carry so much fuel. 

Photo by: Northrup Aircraft. 
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An underbelly view of the B-2. Here we see its arrow head shape quite clearly. 
Photo by: Northrup Aircraft 


Chapter 5 


Free-Fall Bombs 


l'ree-fall bombs were the United States’ first nuclear weap- 

Delivered by all types of manned aircraft, they continue to 
\y an important role in the U.S. strategic force. 

lhe first free-fall bombs were the Fatman and Littleboy 
pes. Aerodynamically unstable and poorly designed, they were 
ockpiled because there was nothing else available. Within a 
cade of their creation, however, small tactical nuclear bombs 


vere in the stockpile, each capable of producing a 20 kiloton 


1 


last (Fatman yield). The deployment of these bombs increased 

number of aircraft that could be made nuclear capable, in- 
‘easing the scope of the U.S. nuclear arsenal. 

In addition to the deployment of small aerial bombs, in the 

‘id 1950s the first Hydrogen bombs came into service. Though 

\ially huge weapons, time and technology shrunk the mega- 

» class devices to a size that could be carried by most fighter 


‘to by: National Atomic Museum 
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aircraft. The deployment of the “H-bomb”, or thermonuclear 
weapon, also caused a massive increase in the number of U.S. 
nuclear devices because they used less uranium and plutonium 
than pure fission weapons. Thus, for every strategic fission 
weapon the United States scrapped, two to three new fusion 
bombs were made from the recovered nuclear material. 

In the 1960s and 1970s the United States further improved 
the design of its bombs. To make the stockpile more flexible, 
bombs were developed with in-flight adjustable yields. To en- 
hance safety, new explosives and locking devices were also de- 
veloped. 

Today, the free-fall bomb is the only nuclear armament of 
the B-2 Stealth bomber. The B-61 fusion bomb is also the only 
tactical nuclear weapon left in the U.S. stockpile. 


vy 
a 4 
TT “yr 


‘© Little Boy (Mk-1) bomb casing. This was the first nuclear weapon to be used in combat. 
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The Little Boy (Mk-1) bomb casing on display at the National Atomic 
Museum. In the late 40s, several Little Boy casings were stockpiled, but 
few if any nuclear cores. 

Photo by: Author’s 


Little Boy 


DIMENSIONS: 
Length: 10 ft 
Diameter: 2 ft 4 in 


Weight: 8,900 Ibs 


YIELD: 13 kilotons 


CARRIERS: Little Boy: B-29 “Enola Gay” 
MK-I: B-29, B-50, and P2V 


The Little Boy bomb was the nuclear weapon dropped on 
the city of Hiroshima on 6 August 1945. In physical terms this 
bomb destroyed four square miles of the city and killed 70,000 
people. To history, however, its use brought an end to the Sec- 
ond World War without having the United States invade the main 
islands of Japan. 

The Little boy bomb was what is called a gun type nuclear 
device. In this design two subcritical masses of nuclear material 
are placed at opposite ends of a long tube. To produce detona- 
tion, an explosive charge at one end of the tube fires, shooting 
its nuclear material across the tube into the other subcritical mass. 
Now combined, they are a supercritical mass from which a 
nuclear chain reaction can occur, releasing a massive amount of 
energy in the form of an explosion. In the Little Boy the material 
used was Uranium 235 with a combined weight of 135 lbs. 

Because of its simple design, the Little Boy bomb was not 
tested before its use like its brother weapon the Fat Man. This 
design, however, required a significantly larger amount of nuclear 
material to operate. With the limited amount of nuclear material 
available in the late forties, this factor made the Little Boy the 
least manufactured of early nuclear weapons. 

The Little Boy bomb used the same fusing system as the 
Fat Man bomb. The first components of this system were four 
modified tail warning radar units called ‘Amos’! (developed by 
the University of Michigan). Used as radar altimeters, these de- 
vices closed a relay when the bomb reached a predetermined 
distance from the earth. When two of these units fired (a safety 
feature), a firing signal was then transmitted to a bank of clock- 
work switches. A second safety feature against the Amos’s be- 


ing triggered by the launching bomber, these switches would 
only close 15 seconds after the bomb had been released” As in- 
surance that the bomb would detonate, a pressure switch was 
also installed which would close the switches at 7,000 feet. Only 
after the switches closed could a signal then go to the bomb’s 
electronic switch, actuating the high voltage firing circuit. 

Stockpiling of the Little Boy, officially designated Mk-1, 
does not seem to have occurred until mid 1948 when problems 
in the manufacturing of the Fat Man bombs began to threaten 
the viability of the U.S. arsenal. Regardless of this fact, how- 
ever, few casings were constructed? and no nuclear cores were 
manufactured*. By 1951, none were in stockpile. 

An example of a Mk-1 casing is on display at both the Na- 
tional Atomic Museum and Wright-Patterson AFB. Others also 
may be in the Smithsonian collection and at Los Alamos Na- 
tional Laboratories. 

The Little Boy bomb was not the first nuclear weapon the 
U.S. tried to develop. The first device, code named the Thin Man, 
was a plutonium gun design 17 feet long and I feet 11 inches in 
diameter (long and skinny). Testing of full scale models began 
in March of 1944 following the joining of the test B-29’s two 
bomb bays. Problems with the release mechanism plagued these 
tests, however, and after the premature dropping of the device 
onto the bomber’s bomb bay doors, testing was halted until June 
for repairs and revision. 

While the repairs were underway it was discovered that 
impurities in the Plutonium metal would cause premature nuclear 
fission during detonation. Research then switched to the ura- 
nium gun design, code named Little Boy: the Thin Man’s smaller 
brother. Development of the Thin Man was then terminated in 
the mid-summer of 1944. 


Notes 

'An alternative to the Amos unit was the Archie unit used in the Fatman bombs. 
It was a standby unit with a higher altitude range. This was an important backup 
capability since in tests the Amos units had not worked satisfactorily. 

This switch system was used to prevent the bomb from being triggered by radar 
signals reflected off the launching aircraft. 

328 Quoted constructed by June 30,1950; Bulletin of Atomic Scientists, May 
1982, pages 25-30. 

‘Following 1948 a greatter use was made of U235, or ORalloy, in the Fat Man 
bombs. This made little available for the Mk-1’s. 


FAT MAN (Model “1561’’) 


DIMENSIONS: 
Length: 10 ft 8 in 
Diameter: 5 ft 


Weight: 10,800 Ibs 


YIELD: 23 Kilotons 


CARRIERS: Fat Man- B-29 “Bock’s Car” 
Mk-III- B-29, B-50, B-36 
Mk-IV- B-29, B-50, B-36, P2V, AJ-1 


The Fat Man bomb is the second, and hopefully last, nuclear 
device to be dropped in war. Because of its use, 1.5 square miles 
of the city of Nagasaki were destroyed and 35,000 people were 
killed. 

Development of the Fat Man can be traced back to the sum- 
mer of 1943 when Professor Von Neuman of Los Alamos began 
urging the development of an implosion weapon. In this design 
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rhe Fat Man, or Mk-III casing. The Fat Man type was the nuclear free-fall bomb of the United States for four years after Nagasaki. It was used primarily 


because plutonium was easier to purify than Uranium. 
Photo by: National Atomic Museum 


a sphere of nuclear material (in Fat Man this was 13.5 Ibs. of 
Plutonium) is surrounded by high explosive lenses. When fired, 
all-at-once, the resulting explosion compresses the Plutonium 
core, increasing its density by a factor of two. At this increased 
density the mass is now supercritical, making possible a nuclear 
chain reaction. 

The implosion design is widely used in modern nuclear 
weapons because it requires a smaller amount of nuclear mate- 
rial than a gun design. At the same time, however, it is also a 
more complex design with a greater chance of having a poor 
vicld, or a fissile (a failure to explode). It was because of this 
(hat the Fat Man bomb design was tested before its military use, 
on 16 July 1945, at White Sands, New Mexico. 

The Firing system used by the Fat Man bomb was an ex- 
tremely complicated mechanism designed as much to prevent 
in accidental predetonation as to detonate the weapon. The first 
omponent of this system were four modified APS/13 tail warn- 
ing radar units (called “Archie’s”)'. Used as radar altimeters, 
‘hese devices closed a relay when the bomb reached a predeter- 
nined distance from the earth. When two of these units fired (a 

ifety feature), a firing signal was then transmitted to a bank of 


The Fat Man casing at the National Atomic Museum. The device is not 
that large compared to the blockbuster bombs used during the war. 
Photo by: Author’s 
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clockwork switches. A second safety feature against the Archie’s 
being triggered by the launching bomber, these switches would 
only close 15 seconds after the bomb had been released?. As 
insurance that the bomb would detonate, a pressure switch was 
also installed to close the switches at 7,000 feet. Only after the 
switches closed could a signal then go to the bomb’s electronic 
switch actuating the high voltage firing circuit. 

Although the basic Fat Man model “1561” worked prop- 
erly, it was not a very well designed weapon. Both it and the 
Mk-III stockpile model (stockpiled in 1945) were aerodynami- 
cally unstable at high speeds, causing the weapon to wobble (a 
combined yaw and rapid rotation) during its drop—terminal ve- 
locity of the weapon was .9 to .95 Mach. To keep this at a mini- 
mum, during the war, drag plates were installed in the tail box to 
slow the weapon down. These plates were not always reliable, 
however, an example being the post-war Crossroads Able nuclear 
test. In this test it is believed one of the plates either collapsed or 
was lost in the drop. The resulting wobble caused the bomb to 
miss the target battleship by over 1,000 feet. 

Following the war a major effort was made to rectify this 
problem. This effort involved extensive wind tunnel tests con- 
ducted by John Northrop of Flying Wing fame. 


The Mk-IV Fat Man: 


The Aerodynamic instability was just one problem with the ear- 
lier Fat Man models. Because they were hand made at Los 
Alamos, it took an average of two days for a 39 man team to 
assemble one Mk-III. In addition, following assembly the bomb 
could only remain combat ready for 48 hours. After this, it had 
to be partially disassembled to replace or recharge the batteries 
that powered the bomb’s fuses. It was because of these prob- 
lems, and a shortage of nuclear material in 1947, that develop- 
ment began on an improved bomb called the Mk-IV’. 

With the deployment of the first Mk-IV’s in 1949, the Air 
Force began operating its first truly functional nuclear bomb. 
Not only did this model’s improved aerodynamic design end the 
wobble problem, it was the first bomb that allowed the insertion 
of the nuclear fuel core during flight, giving it a higher safety 
factor and making it easier to maintain. Following the removal 
of the last Mk-III from stockpile in 1950, the Mk-IV was the 
only nuclear weapon in service until the deployment of the Mk- 
6 in 1951. 

As part of its history, the Fat Man series of bombs are the 
first members of that elite group of U.S. weapons to be acciden- 
tally dropped. On 13 February 1950, a B-36, carrying a Mk-III 
bomb casing and a dummy core, had to drop the weapon when 
three of its six engines failed (the casing exploded on impact 
with the ocean). Two months later, on II April 1950, a B-29, 
carrying a bomb and a capsule, crashed just three minutes after 
taking off from Kirkland AFB. Additional incidents are the 13 
July 1950 crash of a B-50, the crash of a B-29 on 5 August, and 
the 10 November incident when, during an in-flight emergency, 
a B-50 jettisoned its Fat Man casing. Thankfully, in all three 
accidents the capsule was not installed. 

With the removal of the last Mk-IV from stockpile in 1953, 
the last of the Fat Man family of bombs was removed from ser- 
vice. In all, about 250 were manufactured: five used in testing, 
five lost in accidents, and, of course, the one dropped on the city 
of Nagasaki. The rest, following disarming, were either dis- 
mantled or given to museums. Examples are now displayed at 


A MKk-IV Fat Man is loaded into a B-50 bomber. Before the B-50, to load 
a bomb required the bomber to be backed up over a pit where the bomb 
was. With the B-50, the nose was jacked up, allowing the bomb to be 
rolled under the bomb bay. 

Photo by: National Atomic Museum 


the National Atomic Museum and the Air Force Museum at 
Wright Patterson. 


Notes 

'An alternative to the Archie unit was the Amos unit developed by the 
University of Michigan. It was a standby unit with a lower altitude range. 
This switch system was used to prevent the bomb from being triggered 
by radar signals reflected off the launching aircraft. 

3In order to develop more efficient bombs, in 1948 three bombs were 
detonated in the Pacific (Operation Sandstone). One year later the Mk- 
IV was deployed and the arsenal increased from 50 bombs to just over 
200. 


MARK-6/MARK-18 


DIMENSIONS: 
Length: 10 ft8in Weight: 8,500 Ibs 
Diameter: 5 ft 1 in 


YIELD: Kiloton class (40Kt)! 


CARRIERS 
Air Force: B-29, B-50, B-36, B-47, B-52 
Navy: AJ-1 


The Mk-6 was the first Atomic bomb to be mass produced 
by the United States. Designed for carriage by bombers only, it 
was intended for use against strategic military targets. 

With the deployment of the first Mk-6 (Mod-0) in 1951, the 
Air Force acquired its first new strategic weapon since the Fat 
Man bomb. The product of the Sandstone series of nuclear weap- 
ons tests, it had twice the yield of the Fat Man. The bomb was 
also lower in weight, and had improved aerodynamics for higher 
accuracy. Finally, for the first time, the bomber’s bombardier 
could change the detonation altitude while the aircraft was in 
flight. 
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The MK-6 casing in the National Atomic Museum collection. 
Photo by: National Atomic Museum 


The first model of the Mk-6 did not last very long with the 
last casing being withdrawn from the stockpile in 1952. That 
same year, however, four new models were deployed. A sixth 
model was then deployed in 1953 under the new designation of 
Mk-18?. The seventh and final model was then deployed in 1955. 

Being developed between 1949 and 1955, the Mk-6 was of 
the capsule bomb design. In this design, as a safety measure, the 
nuclear materials used by the weapon were kept separate from it 
in a special capsule. Only just before the weapon was to be 
dropped was the capsule installed in the bomb. This feature may 
have prevented a few unauthorized nuclear explosions or con- 
(aminations during the early fifties. 

Being an early fission weapon, the Mk-6/Mk-18 required a 
great deal of expensive nuclear material to produce a large, ex- 
plosive yield. With the development of Thermonuclear weap- 
ons, however, it became possible to produce such high yields 
with a minimum amount of this material. Thus, by 1955 weap- 
ons like the Mk-6 were becoming more important as sources of 
fission material. Thus, in 1955, the last mod-1 was withdrawn 


\ front view of the Mk-6 casing. Note the nose hatch allowing the 
insertion of the nuclear fuel capsule. 
Vhoto by: National Atomic Museum 


from the stockpile. Following this, in 1956 the last Mods-2&3 
were retired and, in 1957, the last Mod-4 was withdrawn. 

Though probably having a greater amount of U-235, or 
ORalloy, the first Mk-18 model was also removed from the stock- 
pile in 1957. The second model, Mod-5, however, was not re- 
moved until 1962. Its replacement in the stockpile appears to 
have been the Mk-28. 


Notes 

'On 15 November 1952, the U.S. dropped a modified stockpile bomb 
from a B-36 over Eniwetok Atoll. Known as the King shot, of Opera- 
tion Ivy, the bomb produced an explosion of 500 Kt. Given the bombs 
in service, the size of the explosion, and some photographic evidence, 
the author believes this was either a modified Mk-6 or possibly the 
prototype for the Mk-18. 

°The Air Force sometimes redesignates an improved model of a weapon 
when there have been a large number of internal changes. 


MARK-8 


DIMENSIONS: 
Length: 9 ft8.5in Weight: 3,230 Ibs. 
Diameter: | ft 2.5 in. 


YIELD: Kiloton class 


CARRIERS 
Navy: A-1, F2H, A-4, AJ-1, A-3, FJ-4B, 
Air Force: F-84E 


The Mk-8 was the first tactical bomb ever deployed and the 
first United States nuclear weapon specifically designed for use 
against hardened military targets. 

Equipped with a delayed action fuse and designed to pen- 
etrate several feet of earth and concrete, the Mk-8 was for use 
against underground Command and Communications centers, 
storage facilities, and submarine pens. To permit as many air- 
craft as possible to carry it, the bomb was designed to be carried 
either internally or externally. The Mk-8 also was an all up bomb 


The MK-8 casing on display at the National Atomic Museum. The Mk-8 
was the first lightweight tactical nuclear bomb. It also was the first 
penetrator bomb, designed to attack hardened targets 

Photo by: National Atomic Museum 
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A MK-8 slung under an unidentified aircraft. 
Photo by: National Atomic Museum 


that did not require the insertion of the nuclear fuel core before 
takeoff. 

The first model of the Mk-8 was deployed in 1951. The 
second model was then deployed in 1953, with the third and 
fourth models being deployed in 1955. 

Though it was effective as a penetration bomb, the Mk-8 
could not be dropped by supersonic aircraft. Thus, following the 
deployment of the B-11 bomb, the Mk-8 was withdrawn from 
service. All four models were in fact withdrawn in 1956, the 
same year as the deployment of the B-11. 


MARK-7 


DIMENSIONS: 
Length: 15 ft.2.5in Weight: 1,600 Ibs. 
Diameter: 2 ft. 6.5 in 


YIELD: 20 Kiloton class (W-7 warhead) 


CARRIERS 
Air Force: B-45, B-57, F-84F, F-100C/D, and F-101 
Navy: A-1(AD-5N), A-3, F2H, F3H-2N, FJ-4B, and BOAR 
Army: Corporal and Honest John 


The Mk-7 bomb was the first true tactical nuclear weapon 
the United States ever developed. Deployed in more models then 
any other U.S. bomb, and the first to be used by all three armed 
services, it was one of the most important of the early bombs. 

The Mk-7 was of the same gun type fission weapon design 
as the earlier Littlke Boy bomb. As a result, it was simpler and 
more reliable than available implosion designs. This improved 
reliability, however, was at the cost of the use of a larger amount 
of nuclear material to produce a specific yield. Fusing was avail- 
able for both air or ground burst and, because of its retractable 
fin system, a large number of strike aircraft could carry it. Like 
many weapons deployed during this period, the Mk-7 was also 
of the capsule bomb design. In this design the nuclear fission 
elements are stored outside the bomb casing in a special con- 


A Mk-7 bomb slung under a F-84E test aircraft. The Mk-7 was the 
primary tactical nuclear device during the 1950s, It could be dropped 
free-fall or lofted. 

Photo by: National Atomic Museum 


tainer. Only in a time of war would the capsule be installed in 
the bomb casing. 

The Mk-7 was deployed longer than any other U.S. free- 
fall bomb, spanning over fifteen years. The average service life 
of any of these models, however, was only 3.5 years, producing 
a very high number of models. All totaled, ten different models 
of this bomb were deployed. 


Stockpile history of the Mk-7 bomb models 


YEAR | Models deployed Models withdrawn 
1952 | Mod-0&1 Mod-0 | 
| 1953 Mod-2&3 Mod-0 
1955 Mod-4 Mod-1&2 
1956 Mod-3 
1957 Mod-5 
| 1958 Mod-6 
| 1959 Mod-4 
| 1961 Mod-7 
1963 Mod-8 Mod-6 
[1964 | Mod-9 Mod-5&7 
1966 Mod-8 
Mod-9 


Two years after the first Mk-7s were deployed the Navy 
fielded a new bomb using the same W-7 warhead. Called the 
Betty depth bomb, this device was to give Navy anti-submarine 
aircraft a nuclear means of destroying enemy submarines. This 
bomb also could be used to destroy surface ships by rupturing 
their hulls. For this book, this bomb is listed under Anti-subma- 
rine weapons. 


MARK-5 


DIMENSIONS: 
Length: 10 ft. 8.5 in 
Diameter: 3 ft. 7.75 in. 


Weight: 3,175 Ibs. 


YIELD: 40 to 50 kilotons 


CARRIERS 
Air Force: B-29, B-36, B-45, B-50, B-47, B-52, and Matador 
Navy: AJ-1, AJ-2, A-3, and Regulus | 


The Mk-S5 was the first Lightweight Strategic nuclear weapon 
ever deployed by the United States'. Because of this, it was one 
of the most carried nuclear weapons of the 1950s. 

Like most bombs deployed between 1949 and 1955, the Mk- 
5 was a capsule fission weapon. This means that during peace 
time the fission elements were kept separate from the casing ina 
special capsule. Only just before the bomb was to be deliverd 
against a target would the capsule be inserted into the casing. 

The first three models of the Mk-5 were deployed in 1952. 
Model 3 (mod-2) stayed in the stockpile until 1955 when it ap- 
pears to have been replaced by the model 4 which was deployed 
that same year. It is possible that the Model 3 casings were used 


—  e Mark § ~ ihr 


The MK-5 casing at the National Atomic Museum. This was the first 
lightweight startegic bomb, allowing such bombers as the B-45 to have a 
strategic nuclear capability. 

Photo by: Author’s 


with the model 4’s since at that time it was a common practice to 
use the casings of retirerd models for new bombs. The last model 
2 was then retired in 1957, leaving only models | &4 in service. 

The Mk-5 was not much of an improvement over the earlier 
Fat Man bomb. By using Aluminum instead of steel for the bomb 
casing it was one third lighter in weight. An improved fin design 
also made it stable during its drop, unlike the Fat Man’s wobble 
(the fins even folded for carriage in small bomb bays). Along 
with these improvements, however, the Mk-5 also had its limi- 
tations. 

The Mk-5 did not have a parachute retard system, restrict- 
ing it to only high altitude delivery. Fusing options were limited 
(o airburst, making it only practical against large soft targets. 
linally, since the Mk-5 could only be carried internally, and 
dropped at subsonic speeds, it could only be used by a few air- 
craft. Initially, these limitations were of no significance. 

Following the deployment of the mission flexible B-28 in 
1959, it became possible to retire the Mk-5 bombs. By 1963 
both remaining Mk-5 models (mod’s 0&3) had been withdrawn 
(rom stockpile. 
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The Mk-5 with its nose access hatch open. The capsule bomb design was 
used throughout the 1950s. It was believed to be safer then an all up 
design with safety locks. 

Photo by: National Atomic Museum 


Notes 
‘Lightweight is defined as one half the weight of the Little Boy bomb. 


MARK-12 


DIMENSIONS: 
Length: 13 ft Weight: 1,100 Ibs 
Diameter: | ft 10 in 


YIELD: Kiloton class 


CARRIERS 
Navy: A-3, A-4, A-1(AD-5N), A-6, A-7, FOF, F2H-3, F2H-4, 
F3H-2, and FJ-4B! 


The Mk-12 was the first U.S. nuclear weapon that could be 
delivered at supersonic speeds. With its deployment, supersonic 
U.S. attack aircraft could engage enemy targets with the maxi- 
mum of survivability. 

With the development of supersonic aircraft in the early fif- 
ties, a major increase occurred in aircraft capability. Not only 
was survivability enhanced, but the speed at which these aircraft 
could respond to an attack order was also improved. Initially, 
however, this increased capability was only with conventional 
weapons since neither the Mk-7 nor Mk-8 tactical nuclear bombs 
were designed for delivery at such speeds. Thus, in order not to 
restrict the capabilities—and survivability—of its aircraft, the 
Navy issued a requirement for a new tactical nuclear weapon. 
The result of this requirement was the Mk-12. 

The Mk-12 was a major improvement over the earlier Mk- 
7. Though it still had the same fusing options as the Mk-7 (Air 
and ground burst), the Mk-12 was significantly smaller and 
lighter. More importantly, though, it could be delivered at speeds 
up to Mach 1.4 (it also could be carried externally at this speed). 
The first model of the Mk-12 was deployed in 1954, followed 
by a second model in 1957. The third and final model was then 
deployed in 1960. 

In the years following the deployment of the first Mk-12, 
advances in nuclear weapon design gradually made the weapon 
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The Mk-12 was the first lightweight bomb that could be carried and 
deployed at supersonic speeds. 
Photo by: National Atomic Museum 


obsolete. Thus, following the deployment of the first B-43 bombs 
in 1961, withdrawal of the Mk-12 began. By 1962 the first and 
third models of the Mk-12 had been completely withdrawn from 
stockpile. The last model 2 was then removed in 1963. 

Though again a major improvement over the earlier Mk-7, 
the Mk-12 never replaced this weapon, but instead only supple- 
mented it. In fact, the Mk-7 was still in production one year after 
the last Mk-12 was removed from the stockpile. 


Notes 
'Only three of these aircraft were supersonic. 


MARK-14! 


DIMENSIONS: 
Length: 18 ft 6 in 
Diameter: 5 ft 1.4 in 


Weight: 29,851 Ibs max. 


YIELD: Megaton class (probably 7 Mt) 


CARRIERS 
Air Force: B-36 


The Mk-14 was the first thermonuclear, or H bomb, to be 
deployed by the United States. It was designed for use by the B- 
36 in the attacking of large strategic targets. 

Though hydrogen fusion had been scientifically proven be- 
fore the second world war, it was not until the Soviet Union 
detonated its first fission device on 29 August 1949 that U.S. 
research into an operational weapon began. Initially, research 
was oriented towards a wet bomb using liquefied hydrogen iso- 
topes. In mid-1951, however, a breakthrough occurred, making 
possible a solid, or dry, hydrogen bomb. As a result, on 22 May 
1952, Los Alamos and Sandia Laboratories put forth a proposal 
for a solid bomb code named Alarm Clock. 

The same day the Alarm Clock bomb was proposed an 
“Emergency Capability” commitee was formed to get a func- 


tional bomb in the U.S. arsenal as soon as possible. The follow- 
ing month the Joint Chiefs formally established a military re- 
quirement for thermonuclear weapons, and in August engineer- 
ing development began on the TX-14 bomb (the operational name 
for the Alarm Clock). Three months later on 1 November 1952, 
the first hydrogen bomb was detonated, proving that a massive 
thermonuclear reaction could be created. 

As work on the TX-14 progressed, in August of 1953 the 
Soviet Union announced that it had broken the United States 
monopoly on hydrogen weapons. A few days later, on August 
12, the Soviet Union detonated its first H bomb. With the Sovi- 
ets now testing their own hydrogen weapons, the U.S. program 
was expanded and, by October, at least five hydrogen bomb types 
were in development. Four months later, in February of 1954, 
the first Emergency Capability TX-14 bombs were deployed. 
An Alarm Clock bomb was then proof fired on 26 April 1954 in 
Shot Union of the Castle test series (yield 6.9 Mt). 

Though the first hydrogen bomb that could be carried by an 
operational U.S. bomber, the Mk-14 was an extremely crude and 
dangerous weapon to operate. Because of this only 5 were built 
and, in October of 1954, they were all withdrawn from service 
in favor of the Mk-17 bombs. 


Notes 4 
‘All information in this section, other than the fact that the bomb existed, comes 
from Chuck Hansen’s book US Nuclear Weapons The Secret History. 


MARK-17/MARK-24 


DIMENSIONS: 
Length: 24 ft 9.5 in Weight: 41,400 Ibs. (21 tons) 
Diameter: 5 ft 1.4 in 


YIELD: Megaton class (probably 15 Mt)! 


CARRIERS 
Air Force: B-36 


The Mk-17/Mk-24 bombs were the next two dropable Ther- 
monuclear devices the United States ever deployed. These bombs 
were by far the largest nuclear devices ever operated by the United 
States. 

Before going any further, for clarity, I must explain why the 
Mk-17 and Mk-24 bombs are described together in this section. 
The answer is simply that the Mk-17 differed from the Mk-24 in 
the design of the bomb’s primary (the small fission bomb used to 
start the fusion reaction). Other than this the two bombs were 
identical to each other. 

The Mk-17/24 bombs were extremely crude weapons by 
comparison to modern nuclear devices. Equipped with only air- 
burst. fusing, they could only be used effectively against large 
soft targets such as cities or large military reserves. Also, though 
it was parachute retarded, it’s 64 foot ribbon chute was to stabi- 
lize the weapon, not slow it down for a soft landing. The first 
bombs, Mod-0, came into service between April and September 
of 1954 (five Emergency Capability or EC-17’s and 10 EC-24’s). 

Six months after the Mod-0 weapon, the first Mk- 17/24 Mod- 
| bombs were deployed. To build this new Mod, the government 
recycled the previous model. Thus, by September of 1955 all 
previous Mod-0Os had been converted to the Mod-1 standard. 


The Mk-17/24 bombs were the largest nuclear devices the United States 
ever deployed. Only one aircraft could deploy this weapon, and that was 
the enormous B-36 bomber. 

Photo by: National Atomic Museum 


Production of the Mk-17 Mod-2 then began in June of 1956. 
Like before, the casings were recycled, and by 1957 all Mk-17s 
had been converted to Mod-2. 

The Mk-24 was never converted up to Mod-2 and was in- 
stead retired from the stockpile in the Fall of 1956. Retirement 
of the Mk-17 began the following year with the last weapon 
being withdrawn in November of 1957. 

Though no official reason has been given for the Mk-17’s 
short service life, it is reasonable to assume that the weapons 
size was a contributing factor. Not only was it impossible for 
any aircraft other than the giant B-36’ to carry it, even this bomber 
was severely restricted in its capabilities when carrying this bomb. 
The best discription of this was made by the pilots of the B-36 
(hat was used to drop test the bomb shape. According to them it 
was as if the bomb released the bomber instead of the other way 
around. 

Like most bombs developed in the early to mid-fifties, the 
Mk-17/Mk-24 bombs were of the capsule design. In this system 
the bomb’s fission primary was inserted just before the weapon's 
use. Intended as a safety feature, this design worked effectively 
on May 22, 1957, when a B-36 bomber, 3.5 miles from Kirkland 
AFB tower, dropped its Mk-17 casing from an altitude of 1,700 
feet (the bomb took the bomb bay doors with it). On impact the 
casing’s conventional explosives detonated, creating a crater 12 
feet deep, 25 feet wide, and throwing debris over a mile away. 
Since the capsule was not installed, however, not only was there 
no nuclear explosion, but radiation contamination was limited 
‘o the dispersal of the bomb’s depleted uranium shell. It is worth 
noting that a Mk-17 casing shell is approximately 3.5 inches 
thick. 

An example of the Mk-17 is on display at both the National 
Atomic Museum and at the Air Force Museum at Wright- 
Patterson AFB. 


Notes 
The Mk-17 is stated as being the first droppable H bomb ever deployed by the 
U.S. At the same time, the 15 Mt. Bravo bomb is called the first deliverable H 
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bomb. This fact has lead the author to believe the two were actually the same 
bomb. 

Some writers also list the B-52 as a carrying vehicle for the Mk-17. Analyses of 
the B-52’s bomb bay dimensions, however, brings in to question whether the 
length of the bomb bay was sufficient. 


MARK-15 


DIMENSIONS: 
Length: 11 ft. 7 in. 
Diameter: 2 ft. 10.7 in. 


Weight: 7,600 Ibs. 


YIELD: Megaton class (probably 1-2 Mt) 


CARRIERS Air Force: B-47 and B-52s 
Navy: AJ-1 and A-3 


i 


Two Mk-15 bombs are loaded into the bomb bay of a B-52 bomber. The 
Mk-15 was not as powerful as the Mk-17, but it could be carried by many 
more aircraft. 

Photo by: National Atomic Museum 
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The Mk-15 was one of the earliest thermonuclear, or H, 
bombs to be deployed by the United States. It was designed for 
use by both Heavy and Medium bombers in the attacking of 
strategic targets. 

The Mk-15 was only superior to previous bombs in its yield 
and the mechanism by which it was achieved. Other than that, it 
was a highly limited weapon, having only air and ground burst 
fusing, and no parachute retard system for low altitude delivery. 
Regardless of these limitations, following its successful test fir- 
ing on 14 May 1954 in the Castle series (yield 1.69 MT), the 
first Mk-15 bombs (Mod 0) were deployed in April of 1955. The 
second model (Mod 2) then entered the stockpile in March of 
1957. Both the Mod 0 and Mod 2 remained in service until 1965. 

Before the third model of the Mk-15 was deployed, in Feb- 
ruary of 1957 the first Mk-39 bomb was fielded. Though viewed 
as a lightweight version of the Mk-15, this bomb was different 
in that it had a parachute system and fusing only for contact 
burst. Information on this bomb is therefore listed separately 
under Mk-39. 
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Because of the period when it was developed, it is reason- 
able to assume that the Mk-15 was a capsule bomb. In this de- 
sign the nuclear fission material was kept separate from the weap- 
ons casing in peace time. 


MARK-21/MARK-36 


DIMENSIONS: 
Length: 12 ft 5.8 in Weight: approx. 17,500 Ibs 
Diameter: 4 ft 10.5 in 


YIELD: Megaton class (Mk-36 probably 10 Mt) 


CARRIERS 
Air Force: B-36, B-47, and B-52 

The Mark 21/ Mark-36 bombs were parachute retarded ther- 
monuclear weapons intended for use against both hard and soft 
targets. For seven years these bombs served with the United States 
Air Force. 

The Mk-21, the first bomb, was deployed in 1955. For some 
reason, however, within a year of this it was being withdrawn 
(the author believes improvements in the design of Hydrogen 
bombs quickly out-moded the Mk-21). By 1957 none were left 
in stockpile. 

Following the withdrawal of the Mk-21, the weapons cas- 
ings were converted into a new weapon called the Mk-36. The 
first two models of this bomb were deployed in 1956 with a 
third coming into service in 1958. 

Though it was parachute retarded, the Mk-36 was only 
equipped with fusing for either air or contact burst. Thus, fol- 
lowing the deployment of the smaller Mk-41 in 1960, the Mk- 
36 was no longer necessary and in 1962 all three models were 
withdrawn from the Stockpile. 

On May 20, 1956, at Eniwetok Atoll, the United States suc- 
cessfully dropped its first thermonuclear weapon from a B-52. 
Some authors say this test, known as Shot Cherokee of the Red- 
wing series, was done with a Mk-17 bomb. This author, how- 


The Mk-36 casing in the National Atomic Museum collection. A large 
weapon, only deployable by large bombers. 
Photo by: National Atomic Museum 


A Mk-36 bomb in the belly of a B-52. The bomb in front is probably a 
Mk-15. 
Photo by: U.S. Air Force 


ever, believes this test involved the Mk-36 and bases this hy- 
pothesis on the following points. 


Notes 

'The Mk-36 had just entered the stockpile at the time of the test. Thus, it would 
be reasonable to live fire it. 

The last Mk-17 was being retired from stockpile at the time of the test. It does 
not make sense for the U.S. government to test fire a weapon leaving the arsenal. 
‘Finally, if a Mk-17 was installed in a B-52 bomb bay, only 3 inches of clearance 
would exist between the front or rear of the bomb and the front or rear bulkhead 
of the bay. Thus, there would not be enough room to insert the fuel capsule and 
arm the Mk-17. 

If the question of which bomb was used is not significant 
enough, during the test the device was prematurely dropped by 
its B-52. This resulted in the weapon detonating 3.5 miles from 
the planned target area. 


B-11 


DIMENSIONS: 
Length: 12 ft. 2.5 in Weight: 3,343 Ibs. 
Diameter: | ft. 2 in. 


YIELD: Kiloton class 
CARRIERS: Navy: attack and fighter aircraft (not specific) 


The B-11, or Mk-91 as the Navy designated it, apears. to 
have been the replacement weapon for the Mk-8 penetration 
bomb. Though it was in service for only 5 years, it was a major 
weapon of U.S. Navy attack aircraft. 

Like its predecessor the Mk-8, the B-11 was a gun type fis- 
sion weapon designed for use against hardened or underground 
targets. Unlike its predecessor, it could penetrate up to 22 feet of 
reinforced concrete, 90 feet of hard sand, 120 feet of clay, or 5 
inches of armour plate. After penetration, its delayed action fuse 
would fire | minute 30 seconds to two minutes later. Further- 
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The B-11 casing in the National Atomic Museum collection. It was a 
penetration bomb for use against hardened military targets. 
Photo by: National Atomic Museum 


more, the B-11 could be carried externally at supersonic speeds 
(the fact that it was three feet longer than the Mk-8 did not effect 
its ability to be carried internally by Navy bomber aircraft). 

The first B-11 was deployed in 1956. Only one model was 
ever manufactured, however, with the last B-11 being withdrawn 
in 1960. 

No official reason has been given for the B-11’s short ser- 
vice life. An understanding of the period, however, could give a 
clue. Within two years of the B-11’s deployment the first small, 
high yield, thermonuclear (H) bombs were deployed (see B-27 
and B-28). Though strategic weapons, these early bombs were 
from 10 to 100 times more powerful then the B-11. In addition, 
they were lighter, making them easier to deploy by Navy air- 
craft. Finally, one year after the retirement of the B-11, the first 
B-43 tactical H bombs were deployed. Though it was not in- 
tended as a replacement for the B-11, the B-43 does have some 
penetration capability. 

AB-11 casing is in storage at the Pantex plant in Amarillo 
Texas. It is part of the National Atomic Museum collection. 


MARK-39 


DIMENSIONS: 
Length: 11 ft 6 in 
Diameter: 2 ft 10.5 in 


Weight: 6,600 Ibs. 


YIELD: 4 Megatons 


CARRIERS 


Air Force: B-52, B-58, B-36, and Snark 
Army: Redstone 


The only weapon carried by the B-58 Hustler bomber until 
1962, and the only warhead ever carried by the Snark intercon- 
tinental cruise missile, the Mk-39 was one of the most important 
bombs in the U.S. stockpile from the late 50’s to early 60’s. 

Begun as a lightweight version of the Mk-15, the Mk-39 
was one of the smallest Megaton class bombs to be deployed in 
the 50’s (regardless of this it was still a very large nuclear 
weapon). Equipped with an elaborate parachute system consist- 
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The Mk-39 bomb casing in the NAM collection. This bomb was carried 
by many aircraft. The warhead inside this casing was also used in the 
external pod of the B-58 Hustler. 

Photo by: National Atomic Museum 


ing of one 6 foot pilot chute, a 28 foot ribbon canopy, a 68 foot 
octagonal canopy chute, and, finally, a 100 foot solid, flat, canopy 
chute (if a high altitude, free-fall, delivery was desired the para- 
chute system was just jettisoned), the Mk-39 was also one of the 
first H Bombs that could be dropped successfully from low alti- 
tudes. Regardless of these capabilities, however, the bomb was 
only equipped with contact burst fusing. This made the Mk-39 
more effective against hardened military targets than cities or 
large, spread out military bases. 

The first model of this bomb was deployed in 1957. The 
next year the Mod-0-B-58 pod version carried by the B-58 Hus- 
tler was deployed. That same year Models 2&3 of the free-fall 
version were also deployed. 

Though the Federal government rarely tells when a particu- 
lar bomb type was tested, on August 1, 1958, a Redstone missile 
was launched from Johnston Island and detonated at an altitude 
of 250,000 ft (Shot Teak of test series Hardtack I). Since the 
Redstone, officially, only carried the Mk-39, it is reasonable to 
assume that the warhead used in this test was a Mk-39 (A simi- 
lar test occurred later that year). 

On January 24,1961, a B-52 carrying two bombs suffered a 
catastrophic structural failure in the starboard wing over 
Goldsboro North Carolina. One bomb broke up on impact while 
the other was recovered intact due to its parachute system de- 
ploying. Because a portion of the other bomb was never found, 
no one is allowed to dig at the site without Air Force permission. 
Considering the time of the accident, the fact that the weapon 
had a parachute system, that only two bombs were carried by 
the bomber, and photographs at the National Atomic Museums 
display on nuclear weapon accidents, the author believes that 
one or both of these bombs were Mk-39's. 

In 1964 the first model of the Mk-39, the Mod-0, was with- 
drawn. Following this, in 1965, the warhead for the B-58 Hus- 
tler pod was completely replaced by the Mk-53. The last two 
models were then retired in 1966. 
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The Hotpoint bomb. This was a multi-use weapon capable of Laydown 
(soft landing), free-fall, or anti-submarine warfare. Here we see it with its 
blunt nose. 

Photo by: National Atomic Museum 


HOTPOINT (W-34) 


DIMENSIONS: 
Length: 8 ft internal carriage 
12 ft external carriage 
Diameter: | ft 7 in 


Weight: 1,500 Ibs. 


YIELD: Low Kiloton class 
CARRIERS Navy: A-1, A-3, A-4, P-3, FJ-4B 


The Hotpoint bomb, designated Mk-105 by the Navy, was 
the first nuclear weapon designed for Laydown delivery. It was 
the first multi-role, modular design bomb ever deployed. 

The term Laydown means that the bomb is to soft land on 
its target with detonation occurring only after a predetermined 


The Hotpoint bomb display at NAM. Here we see the different noses or 
tails that could be used to tailor the weapon for a specific use. 
Photo by: Author’s 


A close-up of the Hotpoint internal nose spike. Regardless of its many 
uses, it did not stay in the stockpile long. 
Photo by: Author’s 


time interval (this is done to give the launching aircraft enough 
time to escape the blast during low level bombing). To accom- 
plish this the Hotpoint used a 12.5 inch diameter parachute to 
slow its descent and then a special, inner, cookie cutter shaped 
nose designed specifically to lessen impact shock (the external 
nose would blow off just prior to impact). 

Its Laydown delivery capability was one of the unique fea- 
tures of the Hotpoint. Because it used a timer for detonation, it 
could be used as either an airburst weapon or nuclear depth 
charge. Through the changing of the nose, tail, or fin sections- 
two types were available-it also could be tailored for any type of 
aircraft (internal or external carriage). 

The first Hotpoint bombs (Mod-0) came into service in June 
of 1958. In 1960 a second model (Mod 2) was also deployed. 
All models were subsequently withdrawn in 1964. 


MARK-27 


DIMENSIONS: 
Length: 11 ft. 9.5 in. 
Diameter: 2 ft. 6.2 in. 


Weight: 3,150 Ibs 


YIELD: Megaton class 


CARRIERS 
Navy: A-3, A-5, and Regulus II 


The Mark 27 was the second megaton class strategic bomb 
to be deployed by the U.S. Navy. For six years it supplemented 
the Mk-15 in the Navy Arsenal. 

Like the Mk-15 that preceded it, the Mk-27 was a high yield 
nuclear device designed for use against large strategic targets. 
Equipped with fusing for either air or ground burst, it was effec- 
tive against both cities and hardened military installations. Be- 
cause it was designed for internal carriage only, however, it was 
restricted to only three carrying vehicles. These were the A-3 
Skywarrior, the A-5 vigilante, and the Regulus II cruise missile. 

Though it was probably the most powerful bomb the Navy 
ever deployed, the 1958 deployment of the first Mk-27 (mod-0) 


A Mk-27 bomb casing. This weapon was developed for use by Navy 
strategic bombers. When this capability was deleted, this bomb was 
retired from the stockpile. 

Photo by: Author’s 


was marred by the December cancellation of the Regulus II cruise 
missile. As a result, the Mk-27 was to come into service with 
only two delivery vehicles. The second model of the Mk-27 
(Mod-1) was then deployed in 1960. 

The election of John F.Kennedy to the Presidency in 1960 
prompted major changes in the role the U.S. Navy played in the 
United States defense posture. A firm believer in the superiority 
of the ballistic missile, Kennedy redirected funding away from 
manned nuclear strike aircraft. As a result, by 1962 the Navy 
had been forced to begin drawing down its nuclear bomber force. 
By 1965 all the A-3’s had been converted into ECM aircraft or 
tankers, and the A-5’s had been replaced by RA-SC reconnais- 
sance aircraft. 

With the loss of its carrying aircraft the Mk-27 was also 
retired from service with the first model being withdrawn in 1962. 
Though a third model was deployed in 1963, in 1964 both re- 
maining models of the Mk-27 were withdrawn from the stock- 
pile. The next year the last Mk-15 was withdrawn, leaving the 
B-43 as the only megaton class bomb deployed by the Navy. 


Another view of the Mk-27 at the National Atomic Museum. 
Photo by: National Atomic Museum 
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Though it was not equipped with a parachute system, the 
Mk-27 could be successfully dropped at low altitudes using the 
Low Altitude Bombing System or LABS. In this method of attack 
the bomber pilot would approach the planned target at both a 
very low altitude and a very high speed. Once the aircraft is a 
certain distance from the target the pilot initiates a hard climb, 
releasing the bomb at a predetermined climb angle. Once re- 
leased the momentum of the bomb will make it respond like a 
projectile, traveling a ballistic trajectory to its planned target. 
Using this method, the launching aircraft is given enough time 
to escape the area before the bomb explodes. Another virtue of 
this bombing method is that the launching aircraft can actually 
throw the bomb over hills. Thus, it can attack a target without 
being seen. 


THE MARK-28 SERIES 


The Mk-28 bomb is the oldest nuclear weapon in the arse- 
nal. The first warhead designated a weapon system, this bomb 
can be assembled into any one of five different drop shapes. 
Thus, it could be tailored for any kind of aircraft or attack mode 
(six different models of the warhead were also developed). 

To accurately describe the different drop shapes this weapon 
was deployed in, and the different capabilities of each, it was 
necessary to discribe them as if they were separate bomb types. 
The first Mk-28 drop shapes were the Internal, or IN, version; 
the External, or EX, version; and the Retarded External, or RE, 
version. 


Mk-28 EXTERNAL (EX) 


DIMENSIONS: 
Length: 14 ft 2.5 in 
Diameter: | ft 8 in 


Weight: 2,040 Ibs 


YIELD: High Kiloton to Megaton. 


CARRIERS: 
Air Force: B-52, F-4, F-100, F-101, F-104, F-105, Mace and 
Hound Dog 
Navy: A-4, A-6, FJ-4B, and F-4 


A Mk-28 EX test casing just before it is mounted under the wing of a F- 
100 test aircraft. The Mk-28 was the only bomb type to be declared a 
weapon system. 

Photo by: National Atomic Museum 
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A Mk-28EX being loaded onto a F-101 Voodoo fighter. Note the folded 
rear fins, kept that way when carried. 
Photo by: National Atomic Museum 


The EX version of the Mk-28 was designed for use by both 
bombers and fighter bombers in the attacking of strategic tar- 
gets. 

Like many earlier bombs, the Mk-28EX only had either air 
or contact burst fusing, and it had no parachute system restrict- 
ing it to medium and high altitude delivery. A special feature of 
this bomb, however, was a folding fin system. This allowed the 
weapon to be carried as close to the wing as possible, reducing 
aerodynamic drag and improving aircraft maneuverability. 

The first two models of the MK-28EX, Mod-0&1, were 
deployed in 1958. In 1961 Mod-0 was withdrawn to be replaced 
the following year by the Mod-2. The Mod-3 then entered the 
arsenal in 1963. 

The last Mod-3’s were retired from the stockpile in 1969. 
Following this the last Mod-1 was withdrawn in 1978 and the 
last Mod-2 was retired in 1980. 


Mk-28 INTERNAL (IN) 
DIMENSIONS: 
Length: 8 ft Weight: 1,980 Ibs 


Diameter: | ft 8 in 
YIELD: High Kiloton to Megaton. 


CARRIERS: 
Air Force: B-52, B-66, B-47, F-105, Mace and Hound Dog 
Navy: A-3 and A-5 


The Mk-28IN was designed for use only by aircraft with 
internal bomb bays (bombers and the F-105). Like the EX ver- 
sion it was intended for use against strategic targets. 

Though smaller and lighter than earlier weapons, the Mk- 
28IN was not that much better since it was only equipped with 
fusing for either air or ground burst. Its capabilities were further 
limited by a lack of a parachute system. Thus, the B-28IN was 
restricted to either medium or high altitude delivery. 


A Mk-28IN being loaded into a bomber’s bomb bay. The type of aircraft 


is unidentified, but it could have been a B-66 Destroyer. 
Photo by: National Atomic Museum 


The first model of the Mk-28IN was deployed in 1958. This 
model was removed from the stockpile in 1961, but in 1962 a 
second model (Mod-2) was deployed, bringing the Mk-28IN back 
into service. The third model (Mod-4) was then deployed in 1964. 

In 1978 the second model of the Mk-28IN was removed 
from the inventory. Recent information also has it that the third 
model has been withdrawn, replaced by the B-83 bomb. When 
this last model of the Mk-28IN was retired, however, is not yet 
known. 


The Mk-28IN bomb casing on display at the National Atomic Museum. 
This bomb was to be carried by all Air Force and Navy bombers, as well 
as the F-105 Thunderchief. 

Photo by: National Atomic Museum 


Mk-28 RETARDED EXTERNAL (RE) 


DIMENSIONS: 
Length: 13 ft 9.5 in Weight: 2,170 Ibs Ibs 
Diameter: 1 ft 8 in 


YIELD: High Kiloton to Megaton. 
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‘The Mk-28RE bomb casing on display at NAM. This bomb’s parachute 
system added flexibility to the bomb’s use. 
Photo by: Author’s 


CARRIERS: 
Air Force: B-52, F-4, F-100, F-101, F-104 and F-105 
Navy: A-4, A-6, FJ-4B, and F-4 


The Retarded External was a Mk-28EX equipped with a 
parachute system. Now with a 4 ft. pilot chute, and a 28 ft. rib- 
bon chute, it could be depolyed from lower altitudes and at higher 
speeds than the IN or EX versions. This was the only improve- 
ment, however, since the fusing was limited to air or ground 
burst. 

The first two models of the Mk-28RE, Mod-0&1, were de- 
ployed in 1958. In 1961 the first model was then withdrawn from 
the stockpile to be replaced the following year with the third 
model. The fourth and final model was then deployed in 1963. 

Six years after it was first deployed the last Mod-3 MK- 
SRE was withdrawn from the stockpile. After this, the last Mod- 
| was retired in 1976 and the final RE (Mod-2) was removed in 
1980. 

To improve the penetration capability of its bombers, in 1960 
the Air Force changed its attack method. Instead of a high alti- 
tude strike method, the new concept emphasised a low level, 
below radar, attack. As a result of this change in tactics the last 
‘wo versions of the Mk-28 were developed: the MK-28FI and 
the Mk-28RI. 


VMk-28 FULL FUSING INTERNAL (FD 


DIMENSIONS: 
Length: 12 ft 1.25 in Weight: 2,340 Ibs 
Diameter: | ft 10 in 


Y1ELD: High Kiloton to Megaton. 


CARRIERS: 
Air Force: B-52, B-66, B-47, F-105, Mace and Hound Dog 
Navy: A-3 and A-5 


The FI or Full Fusing Internal Mk-28 is the only model of 
\his bomb to have fusing for both air, ground, and delayed ac- 
(ion burst. With this new fusing a massive parachute system was 


An Air Force technician works on Mk-28 bombs being downloaded from 
a B-52 at Ellsworth AFB, 1 April 1984. This was part of operation Global 
Shield 84. 

Photo by: U.S. Air Force 


also installed. This system consisted of a 4 foot pilot chute, a 16 
inch extraction chute, a 5 foot 4 inch main chute, and a 2 foot 
stabilizer chute. This parachute system allowed the B-28FI to be 
used in a Laydown mode. It has been reported that this model 
can be successfully dropped from as low as 300 feet, with a 600 
foot CEP. 

The first model of the Mk-28FI, Mod-2, was deployed in 
1962. In 1977 the Air Force began to gradually replace this model 
with the new Mod-5; the last FI Mod-2 was removed from the 
stockpile in 1980. As for Mk-28FI Mod-S, in September of 1991 
the last bomb was withdrawn from the stockpile. 


Mk-28 RETARDED INTERNAL (RD 


DIMENSIONS: 
Length: 12 ft 3 in 
Diameter: | ft 10 in. 


Weight: 2,340 Ibs. 


YIELD: High Kiloton to Megaton. 


CARRIERS: 
Air Force: B-52, B-66, B-47, F-105, Mace and Hound Dog 
Navy: A-3 and A-5 


The Retarded Internal is the fifth and final Mk-28 drop shape 
to be deployed. Though externally identical to the Mk-28FI, this 
bomb only has fusing for air and contact burst. Because of this, 
for it to be droppable at low altitudes a different parachute sys- 
tem is used. This larger system consists of a 4 foot pilot chute, a 
16 foot 6 inch ribbon extraction chute, a 60 foot solid chute, and 
a 2 foot 6 inch stabilizer chute. 

On 17 January 1966, a B-52 carrying four Mk-28RI bombs 
collided with its KC-135 tanker during a refueling operation. 
One bomb parachuted to earth safely, while two more were de- 
stroyed by their high explosives on ground impact. The fourth 
bomb fell in the Mediterranean and was lost for three months 
until it was located by an armada of midget submarines. Several 
other accidents in the 60’s may have involved this bomb type 
but no official information is available. 

Only one model of the Mk-28RI was deployed, the Mod-4 
in 1964. It remained in the stockpile until September of 1991 
when it was retired in favor of the B-83. 
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The Mk-28 casing damaged in the B-52 accident over eastern Spain. It 
parachuted to earth safely while two other bombs broke up on impact. 
The third bomb landed in the Mediterranean. 

Photo by: Author’s 


The START treaty, and the fall of the Soviet Union, made 
the continued service of the B-28s impossible to justify. Their 
extreme age and outdated safety systems made them dangerous 
to operate compared to the B-61. In addition, updating the B- 
28s with new electronics, insensitive high explosives, and new 
safety systems would not bring them up to B-61 safety stan- 
dards. Thus, the retirement of both the MK-28FI, and the MK- 
28RI, was not unexpected. 


MARK-41 


DIMENSIONS: 
Length: 12 ft. 4.8 in 
Diameter: 4 ft. 2 in. 


Weight: 10,670 Ibs. 


YIELD: Megaton class (possibly 24 Mt) 


CARRIERS 
Air Force: B-47 and B-52 


The Mk-41 bomb casing in the National Atomic Museum collection. It 
replaced the Mk-36 bombs. 
Photo by: National Atomic Museum 


The Mk-41 is the third largest free-fall nuclear bomb ever 
deployed by the United States: Larger than either the earlier Mk- 
39 or the later B-53. From 1962 to 1976 it was the largest nuclear 
device carried by U.S. aircraft. 

The Mk-41 was a large, thermonuclear weapon designed 
for use against large, soft strategic targets. Because it was de- 
signed for this purpose it was only equipped with air or contact 
burst fusing. In the same way, though, it had a parachute system, 
consisting of a 5 foot pilot chute and a 16 foot 6 inch ribbon 
chute. Laydown was not possible. It could, however, be used as 
a straight free-fall weapon by jettisoning the parachute package. 

Only one model of the Mk-41 was ever deployed with the 
first being stockpiled in 1960. These bombs then remained in 
the stockpile until 1976. 


B-43 


DIMENSIONS: 
Length: 12 ft 6 in 
Diameter: | ft 6 in 


Weight: 2,100 Ibs 


YIELD: low Megaton class (1 to 2 Mt) 


CARRIERS 
Air Force: F-100, F-101, F-104, F-105, F-4, A-7, F-111, F-16, B-47, 
B-52, B-58, B-66, and FB-111 
Navy: FJ-4B, A-1, A-4, A-3, A-5, A-6, A-7, and F-4 


The B-43 could be delivered by more aircraft then any other 
Megaton class bomb the United States ever deployed. Until the 
recent deployment of the B-83 bomb, it was the primary mega- 
ton class free-fall device in the arsenal. 

The replacement for the Mk-12 tactical bomb, the B-43 was 
for use against either large Strategic targets (cities or large mili- 
tary facilities) or Tactical targets such as troops in the field. 
Equipped with a steel spike in its nose, it also could be used 
against hardened military targets: underground command posts, 
communications centers, and nuclear storage facilities. This hard- 


The B-43 casing on display at NAM. The deployment of this small, but 
powerful, H-bomb gave every Navy and Air Force fighter a strategic 
nuclear capability. 

Photo by: Author’s 
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!'wo B-43s, one in front of the other, mounted to a B-58 Hustler. The 
deployment of the B-43 on this bomber multiplied the number of targets 
the bomber could hit by five. Taken 5 March 1963 

Photo by: US. Air Force 


ened target capability also made the B-43 a likely replacement 
for the B-11 penetration bomb. 

The B-43 had fusing for either air or delayed action burst. If 
ihe delayed action burst fusing was used, a parachute system 
was also attached to soft land the weapon. Selection of delivery 
mode and fusing, however, had to be done before the bomb was 
\irborne. 


\ 8-43 drop test bomb (FLU-43) under a FB-111A bomber, 6 March 
1972. The bomber was flying over Edwards AFB at the time. 


Vhoto by: U.S. Air Force 


The first two models of this weapon (Mods 0&1) were de- 
ployed in 1961 and 1962, respectively. Following this, in 1963 
Mod-3 was deployed and in 1965 both Mod 2 and Mod 4 be- 
came operational. 

In 1968 the first model of the B-43, the Mod-0, was with- 
drawn from the arsenal. Following this the last Mod-3 was with- 
drawn from the stockpile in 1976, leaving only Mods 1, 2, & 4 
in the stockpile. These remaining models have since been re- 
placed by the B-83 and B-61 bombs. The last B-43 was retirerd 
from stockpile in April of 1991. 


MARK-53 


DIMENSIONS: 
Length: 12 ft 4.8 in 
Diameter: 4 ft 2 in 


Weight: 8,800 Ibs 


YIELD: 9 Megatons 


CARRIERS 
Air Force: B-2, B-52, B-58, B-47, XB-70, and Titan II 


The Mk-S3 is the largest and most powerful free-fall bomb 
in the present United States arsenal. Now carried only by the B- 
2, it is the last of the big bombs. 

The Mk-53 is the most flexible of all the big bombs to be 
deployed by the United States. By design it is for use against 


The Mk-53 bomb casing at NAM. Here we see the parachute section is 
open. The National Atomic Museum is not the only place to view a B-53, 
since Wright-Patterson AFB Museum also has one. 

Photo by: National Atomic Museum 


both large, soft targets and hardened military facilities. Unlike 
the Mk-41, Mk-36, and Mk-39, the Mk-53 has full fusing op- 
tions: air, contact burst, and Laydown. It also has two parachute 
systems: a Laydown set consisting of three 48 foot parachutes 
and a standard set of a 5 foot pilot chute and a 16 foot main 
chute. Selection of fusing appears to have been possible while in 
flight. Selection of the parachute set, however, has to be done 
before the aircraft is airborne so the ground crew can attach the 
required system. If after takeoff a free-fall mode of delivery is 
desired, the parachute set can be jettisoned. 
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The first three models of the Mk-53—the Mod-0, the 53 Y- 
1, and the BA-35-Mod-0—were deployed in 1962. In 1964 a 
fourth model, the 53 Y-Mod-2, was also deployed. 

The Mk-53 display at the National Atomic Museum is very 
extensive, showing the weapons clip in assembly. This device 
allows the bomb to be quickly and safey attached to a B-52's 
bomb bay rack. The bands holding the unit were cut by explo- 
sive units during release (an integrated mechanical and electri- 
cal system prevents an inadvertant release of the weapon). Also 
in the display is a pie shaped piece cut from another Mk-53 cas- 
ing. This piece clearly shows the casing’s thick honeycomb Alu- 
minum blanket, which acted as a shock absorber for the laydown 
burst option. 

All models of the Mk-53 have been removed from the stock- 
pile, replaced by the B-83 strategic bomb. It has been quoted 
that approximately 150 examples of this bomb were in the stock- 
pile in 1983, not counting the warheads on Titan IT ICBM’s. 


MARK-57 


DIMENSIONS: 
Length: 9 ft 9.5 in 
Diameter: | ft 2.75 in 


Weight: 510 Ibs 


YIELD: 5 to 10 Kilotons (variable) 


CARRIERS 
Navy: A-4, A-6, A-7, F/A-18, P-3, and SH-3 


The Mk-57 is the smallest free-fall bomb the United States 
has ever deployed. It was designed to fill a request from the 
Navy and Marines for a small, low yield, tactical bomb. 

The Mk-57 is probably the most flexible bomb to ever be 
deployed by the United States. Because of its small size, every 
Navy attack aircraft could carry it with little effect on the vehicle’s 
performance. Thanks to full fusing options it also could be used 
in a number of different modes: a contact burst weapon against 


A poor view of the B-57 bomb. This was the lightest nuclear bomb the 
United States ever deployed. It has recently been removed from the 
stockpile. 

Photo by: National Atomic Museum 


hardened targets, an airburst weapon against large soft targets, 
or a Laydown weapon (a parachute system was used with this 
option). As a further option the Mk-57 was equipped with hy- 
drostatic detonators, allowing it to be used against submarines 
and surface ships. The only capability this bomb did not have 
was the ability to penetrate earth or concrete. 

A total of six different models of the Mk-57 were deployed. 
Models 1, 2, and 5 were deployed in 1963, and Models 3, 4, and 
6 in 1966. In 1972 Models 3, 4,and 6 were retired from the stock- 
pile. Models 1, 2, and 5 then remained in the stockpile until 
October 1992' when the last Mk-57 was withdrawn from ser- 
vice. This action leaves the United States without a nuclear depth 
bomb, and with only one tactical nuclear bomb, the B-61. 


Notes 


It has been reported that in 1991 a total of 1,550 Mk-57 bombs were in 
the U.S. stockpile. 


B-61 


DIMENSIONS: 
Length: 11 ft 9.5 in Weight: 710 Ibs 
Diameter: | ft 1.3 in 


YIELD: High Kiloton class (variable from 100 to 500 Kt) 


CARRIERS 
Air Force: B-52, B-1B, FB-111, F-100, F-105 (internally), 
F-4, F-111, F-16 andF-15E 
Navy/Marines: A-4, A-6, A-7, AV-8B and F/A-18 


The B-61 is a lightweight thermonuclear weapon designed 
for use in tactical operations. There are more examples of this 
bomb in the U.S. stockpile than any other free-fall nuclear de- 
vice. 

The B-61 is designed for external carriage by high speed 
aircraft. It can be dropped from high altitude as a free-fall bomb 


Munitions personnel use a MHU-83A/E bomb loader to remove B-61 
practice bombs from a bomb trailer. Soon they will be loaded onto the 
nearby F-111 bomber as part of Global Shield 1979. The B-61 is the 
tactical nuclear bomb in the present U.S. nuclear arsenal. It is carried 
only by Air Force tactical aircraft. 

Photo by: U.S. Air Force 


lhe B-61 on display at NAM. The high speed Kevlar parachute is 
deployed above it. 
Photo by: National Atomic Museum 


\ B-61 test casing floats to earth under its parachute. The casing was 
jaunched by a rocket sled. 
Vhoto by: National Atomic Museum 
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The B-61 drop casing slung under a F-100 Super Sabre. This was an early 
test photo. 
Photo by: Sandia National Laboratories 


or, when equipped with a special kevlar parachute, dropped from 
as low as 50 feet (this parachute can slow the weapon down 
from 1,000 mph to 35 mph in two seconds). Full fusing options 
are also available on the newest models, allowing either air, 
ground, or delayed action burst. As a further capability, selec- 
tion of fusing and bomb yield can be done while airborne with 
the pilot not having to do anything more than “turn a nob.” 

The first B-61 models, Mods 0&1, were fielded in 1968. 
Mod 2 was deployed in 1975 and Mod 5 entered service in 1977. 
The last models, Mod 3&4, were fielded in 1979. As of this writ- 
ing all models are still listed in Stockpile. 

The B-61 Mods 3&4 are the safest and most versatile mod- 
els of this bomb. They carry the most sophisticated security de- 
vices available, PBX-9502 Insensitive High Explosive, and full 
fusing options. According to published information the plan is 
to upgrade all remaining B-61 models to the Mod 3&4 configu- 
ration. 

It is reported that there are 2,400 B-61 bombs in stockpile. 
Under the terms of the START treaty many of these bombs will 
be retired from service before the end of the century. 


WALLEYE (AGM-62) 


SPECIFICATIONS: WALLEYE | WALLEYE II 
Length: 11 ft3 in. 13 ft 
Diameter: 1 ft3in 1 ft 6in 
Fin Span: 3 ft9 in 4 ft 3 in 
Weight: 1,100 Ibs 1,300 Ibs 
PERFORMANCE 
Range: 16 miles 35 miles 
WARHEAD 
Conventional: 850 Ibs 2,000 Ibs. 
Nuclear: Both could carry a W-72 warhead of approxi- 
mately 100 Kt. 


POWERPLANT: Ram air turbine in rear of bomb 
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GUIDANCE: Command control; Television (Electro-Optical) 
CONTRACTOR: Martin Marietta 
CARRIERS: A-4, A-7, and F-4 


The Walleye is the most accurate nuclear free-fall bomb ever 
deployed by the United States. Throughout the 70’s it was one 
of the primary weapons of United States attack aircraft. 

Development of the Walleye began in 1963 at the U.S. Navy 
ordnance test station, China Lake, California. In July 1964 the 
Navy issued civilian contractors an invitation to submit propos- 
als for the project. In January 1965 contract definition then be- 
gan between the designs submitted by Hughes, Martin Marietta, 
and North American Aviation. The Martin Marietta design was 
then selected and in 1966 a 12.1 million dollar contract produc- 
tion was issued. The first bombs were ready that same year. 

The Walleye is a self-guided glider bomb similar in idea to 
the Azon bombs of the second world war. To utilize this weapon 
all the pilot of the launching aircraft has to do is focus the 
Walleye’s internal television camera onto the planned target. Once 
released, the Walleye’s internal computer takes over, watching 
the image for any variation and, if required, correcting the glide 
path until the image is correct again. 

Before the year was out, Walleyes were seeing service in 
Vietnam. There they were used against bridges, railways, and 
other targets requiring pinpoint accuracy. So effective was Wall- 


A Walleye under the wing of a A-7 being readied for launch. Convention- 
ally armed Walleyes were used during the Gulf War, the last reported 
appearance of this bomb. The nuclear warhead for this bomb has been 
out of stockpile for years. 

Photo by: U.S. Navy 


eye | that by the end of 1966 the contract had been increased by 
11.1 million dollars. Early next year the contract was again in- 
creased with the addition of a 34.5 million dollar order by the 
U.S. Air Force. To meet these new production demands, in No- 
vember 1967 Hughes Aircraft was made second source contrac- 
tor. 


A Walleye glider bomb in flight. This is the only precision ordnance that has been nuclear capable. 
Photo by: U.S. Air Force 


A Walleye under the wing of a Navy A-7 Corsair II. The Corsair has had 
a long relationship with this bomb. 
Photo by: U.S. Navy 


By 1968 it had become apparent, however, that a new, more 
powerful, and or longer range bomb was necessary to meet fu- 
(ure threats. To meet these requirements two advanced develop- 
ment projects were begun. The first involved the development 
of a nuclear warhead for future incorporation into the Walleye. 
The other project involved the development of an enlarged, longer 
range bomb called Walleye II (the bomb was initially known as 
Fat Albert and large scale Walleye). Deployment of the nuclear 
warhead began in 1970 and pilot production of the Walleye II 
commenced in March 1971. Initial operational evaluation of the 
Walleye II was carried out between February and July 1973. 
Service approval was then granted in January 1974. That same 
year, however, funding for additional production was deleted 
from the military budget. 

In 1975 a new form of guidance known as Extended Range/ 
Data Link was incorporated into the Walleye II’s design. In this 
system the launching aircraft’s pilot can control and lock the 
bomb on target after release. This system also allows the weapon 
to be controlled by a second aircraft. Conversion of both Wall- 
eye I and Walleye II to this system was begun that same year. 

In 1979 the nuclear warhead for the Walleye was withdrawn 
from the arsenal. The Walleyes, however, are still in service with 
examples being used in the Persian Gulf War. 


B-83 


DIMENSIONS: 
Length: approx. 12 ft Weight: 2,408 Ibs 
Diameter: probably between 18 and 20 inches. 


YIELD: Megaton class (probably variable) 


CARRIERS 
Air Force: B-1B, B-52, FB-111, F-111, F-4, F-16, F-15, and A-7 
Navy: A-4, A-6, A-7, F/A-18, and AV-8B 


The B-83 is the first new type free-fall bomb to be deployed 
by the United States in 14 years. This weapon was designed to 
“enhance the effectiveness of the strategic nuclear gravity bomb 
stockpile.” 

Development of the B-83 can be traced back to an earlier 
weapon called the B-77. Begun in 1974, this bomb was a mega- 
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A B-83 bomb on display. In the background is the all up device. In the 
foreground is a disassembled bomb, its components clearly visible. The 
author has one comment regarding what is shown in this picture: “I don’t 
know what the pieces are, and I don’t wish to”. 

Photo by: U.S. Air Force 


ton class weapon intended for low altitude delivery by the B-1A 
bomber. During development, however, the cost of this bomb 
rose to such an extent that in 1978 Congress ordered the pro- 
gram cancelled. A new program was then begun to develop a 
cheaper strategic bomb that still incorporated the B-77’s impor- 
tant features. Development of this cheaper bomb began in Janu- 
ary 1979 and by 1981 it was known as the B-83. 

The B-83 is the first megaton class free-fall bomb to be spe- 
cifically designed for Laydown delivery. It is for use against such 
hardened targets as ICBM silos, underground command posts, 
communications centers, and nuclear weapons storage facilities. 
Thanks to a special parachute system it can be delivered at high 
subsonic speeds at an altitude of 150 feet (accuracy of around 
600 feet). Full fusing is also available allowing either air, ground, 
or delayed action burst (selection of which and warhead yield 
can be done in flight by the pilot). 

The B-83 is the replacement for the B-28, B-43, and B-53 
bombs. Because of the START treaty, however, less than 1000 
of these bombs will be built. Despite this small number, the de- 
ployment of the B-83 will produce a significant improvement in 
force flexibility. 

The B-83 is by far the safest bomb ever deployed by the 
United States. Unlike older weapons which used extremely sen- 
sitive high explosives, the B-83 uses PBX-9502 insensitive high 
explosives. According to some writers, this bomb could be acci- 
dentally released by a bomber at 5,000 feet, land in a blast 
furnance, and its high explosives would not detonate. 

In addition to the new explosives, the B-83 also is designed 
to be one point safe. This means that there is less then a one and 
one million chance that a detonation at one point in the high 
explosive chain will cause a nuclear explosion equal to the yield 
of 4 lbs of TNT. As a further safety measure, the B-83 has a 
multi-number security code unit. This means that if the proper 
pass code is not entered within a certain number of tries, a self 
destruct unit will fire, disabling key components of the bomb. 
This is a major improvement over the B-28 which only had a 
padlock device. 

Manufacture of the B-83 ended in 1992 at 650 examples. It 
is presently the primary armament of the B-2 bombers. 


Chapter 6 


Air-To-Surface Missiles 


Air-to-Surface Missiles have been a part of the United States 
Nuclear arsenal since the mid-1950s. These weapons are low 
cost alternatives to the construction of new aircraft. 

The Army, Air Force, and the Navy began developing ASMs 
during the second world war. These early weapons were designed 
to engage heavily defended point targets, such as ships or com- 
mand centers. After the war, the research was changed to the 
development of a weapon that could destroy whole fleets or cit- 
ies. 

The first ASMs, the BOAR and RASCAL, were developed 
primarily to give older U.S. bombers the ability to attack fleets 
and ground targets without having to penetrate the target’s air 
defenses. This capability made the bomber more survivable at 
the cost of delivery accuracy. These early ASMs were also crude, 
and in the case of the Rascal, difficult to use in a time of war, 
their time in service was brief. 

With the introduction of the Hound Dog in 1959, the capa- 
bility of ASM armed bombers exceeded that of standard bomb- 
ers. Not only did the Hound Dog extend the standoff range to 
over 500 miles, its accuracy was also greater than in service 
bomber radar navigation systems. The Hound Dogs could per- 


An F2H Banshee launches a BOAR test rocket. The BOAR was the first 
nuclear standoff weapon the United States deployed. 
Photo by: U.S. Navy 


form basic evasive maneuvers, and they could be used to sup- 
press enemy air defenses along the primary target, thus increas- 
ing the engagement area. Finally, the Hounds could be left on 
the bombers for long periods since they used the same fuels as 
the bombers’ engines. 

The Hound Dogs eventually gave way to the SRAMs, which 
increased the accuracy further and nearly tripled the number of 
nuclear weapons carried by the B-52. The only loss was that of 
standoff range, down once again to that of the old Rascal. The 
SRAMs, in turn, have been replaced by the ALCM and the Ad- 
vance Cruise Missile (ACM). These newer missiles give the B- 
52s a standoff range of over 1,500 miles, as well as pinpoint 
accuracy. They will remain in service for many years to come. 


BOAR 


SPECIFICATIONS: 
Length: 15 ft 
Diameter: 2 ft 6.5 in 


Weight: 2,000 Ibs 


PERFORMANCE 
Speed: subsonic Range: 7.5 miles (40,000 ft) 
PROPULSION: Double base solid fuel rocket motor developed by the 
Naval Weapons Center at China Lake, California. 


GUIDANCE: Unguided- ballistic flight pattern 

WARHEAD: Single W-7 warhead of 20 kiloton yield 
CONTRACTOR: Naval Weapons Center, China Lake, California 
LAUNCHING AIRCRAFT: A-1 Skyraiders and A-3 Skywarriors 


The BOAR was the first nuclear tipped air to surface rocket 
ever deployed by the United States. For eight years this missile 
gave Navy attack aircraft a standoff attack capability against 
enemy ships. 

Following the 29 August 1949 detonation of the Soviet 
Union’s first nuclear device, the United States government 
changed its nuclear policies and authorized the development of 
tactical nuclear weapons. This change was extremely important 
to the Navy, for it meant the development of the Mk-8 penetra- 
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Three different aircraft launch a BOAR. The first is an AD-1 Skyraider. 
The Second is a F2H fighter. The third, surprisingly, is a Air Force F-84G. 
This shows that the BOAR was for use by a large number of tactical 
aircraft. 

Photo by: U.S. Navy 
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The BOAR rocket on display at the National Atomic Museum, This 
display piece is cut away to show the warhead section and the rocket 


engine. 
Photo by: National Atomic Museum 


A BOAR on a carrier unit during field trials on the USS Yorktown 
(CVA10), 23 June 1953. 
Photo by: National Archives 


tion bomb. With this weapon the Navy could now attack hard- 
ened land based Naval facilities (like underground submarine 
pens) which threatened Navy ships. 

Now that the Navy could have tactical nuclear weapons, it 
had to develop an effective means of delivering them. Of par- 
ticular concern was the delivery of a nuclear device against ships 
at sea. High altitude bombing was out of the question because of 
the development of fire directing radar systems. Low level bomb- 
ing was also ruled out because it did not give the aircraft enough 
time to escape before the bomb detonated. 

What the Navy needed was a stand-off weapon; a device 
that could be released a safe distance from the target. During 
World War Two the Navy operated such a device. Called the 
Bat, it could sink a destroyer at 20 miles. 

Because the Navy also wished to attack targets with a mini- 
mum of warning, the service concluded that the best design was 
a rocket assisted bomb!. This device would be deployed using 
the Navy’s low altitude bombing technique (Loft bombing). With 
this conclusion, and the establishing of the military requirement 
by the Joint Chiefs, in the Fall of 1952 the Navy began develop- 
ment of this weapon. 

The Bureau of Ordnance assigned development and testing 
of this weapon to the Naval Weapons Center, China Lake, Cali- 
fornia. The weapon was titled the 30.5 inch Rocket, Mk-1, Mod- 
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0. It was more commonly known however as the BOAR, or 
Bureau of Ordnance Atomic Rocket’. 

Development of the BOAR was very quick, with field test- 
ing and evaluation having begun by June of 1953. BOAR was 
then released for production in 1955, and the first rounds were 
delivered to the Fleet in 1956. 

Though BOAR had been designed as an interim weapon 
with a three year service life, it remained in service over twice 
as long. As a result, over the years several of the weapons’ com- 
ponents were redesigned or improved to maintain the weapon’s 
effectiveness. The rocket’s double based solid fuel also under- 
went heavy monitoring for any signs of propellant degradation. 
This extensive work may explain why the last BOAR was re- 
moved from the stockpile in 1963, the year before the first nuclear 
capable Bullpup B’s were deployed. 

An example of the BOAR is on display at the National 
Atomic Museum, Albuquerque, New Mexico. 


Notes 

'This design was also approved because it could be developed in the 
shortest period of time. 

China Lake calls this weapon the Bombardment Aircraft Rocket. 


RASCAL (GAM-63) 


SPECIFICATIONS: 
Length: 31 ft 11.5 in 
Diameter: 4 ft 


Span: 16 ft 8.25 in 
Weight: 13,500 Ibs 


PERFORMANCE 
Speed: Mach 1.5 
Range: 113 miles 


CEP: 3,000 feet radio 
1,500 feet inertial 


PROPULSION:a Bell liquid fuel rocket engine with three 4,000 Ib 
thrust combustion chambers. 
Propellants- Red Fuming Nitric acid and Alcohol 


GUIDANCE: initial models used radio command guidance. Later mod- 
els used inertial guidance. 


WARHEAD: Single megaton class nuclear warhead; number not iden- 
tified 


CONTRACTOR: Bell Aircraft Corporation 


The RASCAL was the first strategic missile to be deployed 
on USS. aircraft. Its purpose was to give old and obsolete bomb- 
ers a standoff attack capability against heavily defended targets. 

The idea of launching strategic missiles from bombers has 
its beginnings during the Second World War. Soon after the D- 
Day invasion, the German Luftwaffe realized that allied Armies 
would soon overrun their V-1 launch sites in France. Since the 
V-1’s range was a scant 160 miles, they could not withdraw the 
weapon to Germany and continue striking British cities. Thus, 
they had to find a means of extending the missile’s range or stop 
attacking Britain. 

The solution was found in the development history of the 
V-1 missile. To test the vehicle’s aerodynamic shape, a Heinkel 
bomber was used to drop test vehicles. Thus, in the summer of 
1944, the Luftwaffe began modifying obsolete Heinkel bomb- 


The RASCAL missile in the Air Force Museum Annex, Wright-Patterson 
AFB. The RASCAL was the first strategic nuclear standoff weapon 
deployed on U.S. bombers. 

Photo by: Author’s 


ers to launch armed V-1 buzzbombs. The first V-1/Heinkel strike 
against Britain occurred on | September 1944. By 13 December 
1944, a total of 865 V-1’s had been launched by this method. 

Following the war, the U.S. Army Air Force studied the 
German bomber/missile combination. The purpose was to see if 
this combination could be used to keep old and obsolete U.S. 
bombers effective in the approaching jet age. Tests were con- 
ducted with old B-17’s and an American version of the V-1 called 
a JB-2. After several successful flights, on 16 July 1945, the 
US. Air Force published the first U.S. military requirement for 
an air-to-surface missile. Nine months later, on 1 April 1946, 
Bell Aircraft was issued a letter contract for a one year feasibil- 
ity study of a subsonic air-to-surface missile. This contract marks 
the beginning of the RASCAL program. 

Bell Aircraft was not the only company the Air Force ap- 
proached with this project. McDonnell Aircraft was asked to study 
the feasibility of a supersonic missile, and Goodyear was to study 


A RASCAL is moved. The RASCAL was a very large weapon, as seen by 
its size relative to the men operating the tug. This large size limited the 
number that could be carried by a U.S. bomber to one. 

Photo by: White Sands Proving Grounds 
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A RASCAL is launched from a B-50 bomber. Originally, it was to be 
carried by the B-50, but over the years the B-36 and finally the B-47 were 
made the mother aircraft. For the short time the missile was deployed, it 
was carried on B-47s. 

Photo by: U.S. Air Force 


both types of missiles. When the one year study period was over, 
however, in May of 1947, the McDonnell and Goodyear studies 
were terminated. Bell Aircraft was then issued a second contract 
to develop a supersonic missile capable of being carried by B- 
29 bombers. This second contract also gave the program the name 
Project MX-776. 

With the second contract Bell immediately went to work 
and, on 28 April 1949, testing began on a special test missile 
called the SHRIKE. Though smaller than the planned RASCAL, 
and having only a 50 mile range, the Shrike tested the RASCAL’s 
aerodynamic design, radio control system, rocket engines, and 
the bomber/launcher interface'. Testing of the full size RASCAL 
then began in the summer of 1952. The first powered flight was 
completed on 30 September at Holloman AFB, White Sands, 
New Mexico. 

During flight testing several changes occurred in the RAS- 
CAL program. First, on 4 November 1954, the last B-29 bomber 
was withdrawn from service. This left only the B-36 and B-50 
bombers as launching platforms for the RASCAL. In June of the 
next year, the B-36 was also retired, the warhead requirements 
were revised, and the inertial guidance system was deleted. Then, 
on 20 October 1955, the last B-50 bomber was retired, leaving 
the RASCAL with only one launching platform, the B-47. Test- 
ing with this aircraft took two years and, on | November 1957, 
the first RASCAL/DB-47 unit—the 445th Bomber Squadron— 
was activated at Pine Castle AFB. The first all-SAC launch of a 
RASCAL prototype occurred three months later on 17 February 
1958. 

By the time the 445th BW was activated, the Air Force had 
begun development of a new air-to-surface missile. Called the 
Hound Dog, this missile was faster, smaller, and more reliable 
than the RASCAL. Since it used jet fuel, the Hound Dog also 
was easy to prepare for launch and could be kept in a ready to 
launch mode for long periods. To prepare the RASCAL for flight 
required special clothing and equipment. The fuels were also 
non-storable, thus requiring the missile to be fueled just before 
takeoff. As a result of these facts, on 29 November 1958, Head- 
quarters U.S. Air Force ended the RASCAL program in favor of 
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the Hound Dog. The last missile was withdrawn in 1959. 

A RASCAL is in storage at the United States Air Force 
Museum at Wright-Patterson Air Force Base, Dayton, Ohio. It is 
kept in the museum annex and only open for public viewing on 
weekdays. 


Notes 

'A total of 22 Shrike missiles were tested from 28 April 1949 to 23 January 
1953. Though only eight of the flights were successful, it was a very successful 
test program. 


HOUND DOG (AGM-28) 


SPECIFICATIONS: 
Length: 42 ft 6 in 
Diameter: 28 in 


Span: 12 ft 
Weight: 10,000 Ibs 


PERFORMANCE 
Speed: mach 2+ Ceiling: 55,000 ft 
Range: 700 miles 
POWERPLANT: A 7,500 Ib thrust Pratt & Whitney J-52 turbojet 


GUIDANCE: Inertial system developed by North American Autonetics 
Division 

WARHEAD: A W-28 thermonuclear warhead (yield from 500 Kilo- 
tons to 4 Megatons) 


CONTRACTOR: North American Aviation (now Rockwell Interna- 
tional) 


NOS. MISSILES: 722 known constructed, 600 known to have been de- 
ployed 


The Hound Dog was the first cruise type weapon ever de- 
ployed on a United States Air Force bomber. Originally intended 


A B-52 launches a Hound Dog. The deployment of the Hound Dog on the 
B-52 greatly extended the aircraft’s combat capabilities. With these 
missiles it could now attack three targets simultaneously. 

Photo by: U.S. Air Force 
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A Hound Dog in flight. This missile was the first successful nuclear standoff missile to be deployed by the U.S. Air Force. 


Photo by: Rockwell Int. 


to serve only three years, this missile would remain in the nuclear 
arsenal for fifteen years. 

Even before the first B-52s were delivered, the Air Force 
knew it was obsolete. New supersonic fighters and surface-to- 
air missiles were rapidly making this bomber ineffective as a 
strategic weapon. To prevent this, on 15 March 1956 HQ USAF 
issued General Operational Requirement (GOR) 148. This re- 
quirement called for the development of an air-to-surface mis- 
sile to be carried by the B-52. By early 1957 the project was 
known as Weapon System 131. 

An intense design competition followed the issuing of GOR 
148. One of the front runners was the Missile Development Di- 
vision of North American Aviation. Their design, called Hound 
Dog, made extensive use of on the shelf technology. The missile’s 
airframe and guidance system came directly from North 
American’s earlier Navaho intercontinental cruise missile pro- 
gram. Its powerplant (engine) was developed by Pratt & Whitney 
for use in a cancelled manned fighter. Even its warhead was al- 
ready developed in the form of the W-28. These factors made 
the Hound Dog the least risky of the various designs. Thus, on 
21 August 1957, the Missile Development Division was awarded 
the development contract for WS 131. Soon after this the mis- 
sile was given the designation GAM-77. 

Development of the Hound Dog was extremely fast. Imme- 
diately after the production contract was issued, in November of 
1958 drop testing of dummy Hound Dog missiles began. Five 
months later, on April 23, 1959, the first powered flight occurred 


over the Atlantic Missile Range. The first guided flight was com- 
pleted in October, and on 21 December 1959 the first produc- 
tion missile was accepted. The first SAC launch then occurred 
on | March 1960. 

One month after the first SAC launch, on 12 April 1959, the 
Hound Dog completed its first full scale combat demonstration. 
In this test a B-52G successfully launched its Hound Dog after 
completing a 13 hour, non stop, combat simulation flight over 
the North Pole. With this flight, the Hound Dog was ready for 
deployment. 

The deployment of the Hound Dog, or GAM-77, marked a 
major improvement in the B-52s’ strike capability. With this 
missile the B-52 could now attack heavily defended strategic 
targets while remaining outside the target’s terminal air defense 
system. The B-52 also could use the Hound Dog to destroy radar 
and SAM units along the bomber’s penetration route, thus dis- 
rupting the enemie’s defense system. The Hound Dog could even 
be used to divert enemy fighters by being launched against a 
secondary target. Even if the fighters knew it was a Hound Dog, 
they still had to stop it before it reached its target. These im- 
provements, however, were tempered by the fact that the B-52 
could carry only two Hound Dogs. 

In addition to the penetration improvements, the Hound Dog 
also improved the B-52’s guidance system. From the moment 
the B-52 took off the Hound Dog’s inertial guidance systems- 
and the two pylon mounted Kollsman star trackers-were actively 
following the bomber’s course. Thus, if the navigator wished to 
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The Hound Dog in the Air Force Museum Annex, Wright-Patterson AFB. 
The Hound Dog extended the life span of the B-52s, keeping the bomber 
viable until the SRAMs were developed in the early 70s. Surprisingly, the 
last missile was withdrawn from the stockpile just as the ALCM was 
begin developed. 

Photo by: Author’s 


double check the bomber’s navigation unit he could interrogate 
the missiles’ guidance units for comparison data. It also should 
be noted that if the bomber’s navigational system failed during 
the flight, the B-52 could continue using the Hound Dog’s guid- 
ance system. 

The final improvement that came from the Hound Dog was 
that the B-52’s pilot could increase takeoff thrust by turning on 
the Hound Dogs’ engines. After use, the pilot would then have 
the missiles’ fuel tanks refilled with fuel from the bombers fuel 
tanks. This improvement, however, was rarely used. Mounted 
low on the B-52, the Hound Dog’s engine sucked in runway 
debris like a vacuum cleaner. Such debris could seriously dam- 
age the engine, rendering it inoperative later in the flight. 

The Hound Dog was an extremely sophisticated weapon 
for its time, capable of penetrating any kind of air defense sys- 
tem. It could fly several types of flight patterns, making it very 
difficult to track and destroy. It could even be programmed to 
deceive enemy defenses by first heading for a false target and 
then abruptly turning (making a dog leg) and speeding towards 
its real target. 

During operational testing some deficiencies showed up in 
the Hound dog’s guidance system. To overcome these problems 
development began on an improved model incorporating a radar 
altimeter. The original KS-120 Star Trackers were also replaced 
by the improved Kollsman KS-140. Now called the GAM-77a, 
this new model was first tested on 20 June 1961. The first pro- 
duction missile was delivered to Beale AFB on 25 August 1961, 
where Initial Operational Capability was achieved on 2 Septem- 
ber 1961. The first combat evaluation launch then occurred on 9 
January 1962. 

Originally the plan was for the Hound Dog to serve as an 
interim weapon pending the deployment of the Skybolt air- 
launched ballistic missile. On 31 December 1962, however, the 
Department of Defense cancelled the Skybolt. This action forced 
the Hound Dog to remain in service far longer than it was de- 
signed for. The Skybolt cancellation also meant that the B-5S2H 
would now carry the Hound Dog, bringing the number of B-52s 


so armed to 295. This meant that more missiles were kept on 
ready alert or used in training than originally planned. The com- 
bination of these changes put a major strain on the Hound Dog’s 
spare parts stockpile. 

Production of the Hound Dog was completed on 28 March 
1963 with the delivery of the 722nd missile. Two months later, 
on 24 May, the last Hound Dog unit was declared combat ready. 

On June 27, 1963, the Hound Dog was redesignated as part 
of a joint Air Force, Army, and Navy program to develop a uni- 
fied designation system. As a result of this change, the GAM-77 
and GAM-77a became the AGM-28A and the AGM-28B respec- 
tively. 

As the years passed, the Hound dog was put through vari- 
ous tests and studies to determine its limitations. One study was 
Operation Net Profit in which the 320th Bomber Wing tested 
the feasibility of permanently mating the Hound Dog to the B- 
52 (begun 1 September 1963). Another test was operation Big 
Litter, in which the 5th Bomber Wing at Travis AFB tested the 
missile under prolonged flight conditions. For thirty hours, from 
February 19th to the 20th, Hound Dog equipped bombers re- 
mained airborne. In 1971 the Hound Dog was tested with a 
TERCOM guidance system. Two years later, under the title 
Hound Dog II, a special anti-radiation seeker head was also tested. 
None of these tests, however, resulted in any changes to the mis- 
sile. 

With the deployment of the SRAMs in 1972, the Air Force 
began progressively withdrawing the Hound Dog from service. 
Officially, however, the Hound Dog was withdrawn because it 
increased aerodynamic drag on the B-52, seriously reducing the 
bomber’s range. The logic of this statement, however, disappears 
when one notices that externally mounted SRAMs produced just 
as much drag on the B-52. The last Hound Dog operational launch 
occurred on 24 July 1973, and on 30 June 1975 the last missile 
was removed from combat alert. 

Though they had been withdrawn from combat alert, 250 
Hound Dogs were kept in the SAC inventory as a reserve force. 
In case of a national crisis they could be quickly attached to B- 
52 SRAM pylons. The last Hound Dog would not be removed 
from the stockpile until 15 June 1978. 


BULLPUP B (AGM-12C) 


SPECIFICATIONS: 
Length: 13 ft 4 in 
Diameter: | ft 5.3 in 


Span: 3 ft 10.5 in 
Weight: 1,785 lbs 


PERFORMANCE 
Speed: Mach 2 or 1,520 MPH_ Range: 10 miles 


PROPULSION: A 33,000 Ib thrust Thiokol LR-62RM2 storable liquid 
fuel rocket motor 


GUIDANCE: radio command 


WARHEAD: 1,000 Ibs of conventional explosives or a 1-15 kiloton W- 
45 nuclear warhead 


CONTRACTOR: Martin Marietta 
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sees 


A Bullpup B missile under the wing of a Navy P-3 Orion. The nuclear armed Bullpup B replaced the BOAR as the Navy’s tactical nuclear standoff weapon. It 


also was deployed by the U.S. Air Force. 
Photo by: U.S. Navy 

The Bullpup B was the largest and most powerful of the 
Bullpup series of missiles. Like the earlier BOAR, it was devel- 
oped to give Navy fighter/bombers a standoff strike capability 
against heavily defended ground and sea targets. 

The Bullpup family of missiles has its beginnings in a 1953 
Navy design competition for a conventionally armed standoff 
attack missile. In this competition, Martin Marietta’s Orlando 
division proposed a weapon that was little more than a 250Ib. 
bomb attached to a solid fuel rocket motor. Though its perfor- 
mance was not great, its very simplicity made it the Navy’s 
choice. Thus, in May 1953, Martin Marietta was issued the de- 
velopment contract for the ASM-N-7 Bullpup. 

The first ASM-N-7 Bullpup was deployed by the Navy in 
April 1959. Like the original proposal, it was a simple weapon 
consisting of a roll-stabilized airframe, a 2501b. payload, and an 
Aerojet General solid fuel rocket motor. It was not long ranged, 
and its maximum speed was only Mach 1.8. Regardless of these 
limitations, however, the Bullpup’s simplicity and high aircraft 
compatibility made it an instant success. Within a few years all 
Navy and Marine core attack aircraft were equipped to launch 
this missile. This even included the HUS-1 helicopter. 

The Bullpup missiles were very easy to use. The pilot sim- 
ply sighted the target and launched a missile. Once the missile 
was in flight the pilot then guided it to the target by moving a 
computer game style joystick connected to a radio transmitter. 
To assist the pilot in keeping visual contact with the missile, two 
flares were placed on either side of the motor exhaust. 


Despite its wide acceptance, the ASM-N-7 did not last long 
in service. In 1960 the improved Bullpup “A” with a Thiokol 
liquid fuel motor and an improved 250Ib. warhead was in ser- 
vice. By 1970, 22,100 rounds had been manufactured. 

Even with these improvements, the Bullpup “A” could not 
meet the Navy’s growing need for a nuclear capable ASM to 
replace the BOAR. As a result, in 1960 development began on 


A Bullpup B is launched by a P-3 Orion. The Bullpup was a very good 
conventional weapon. It was accurate, simple, and cheap. Conventional 
rounds may still be in the US arsenal, but the nuclear warhead has long 
since been retired. 

Photo by: U.S. Navy 
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an extensively enlarged missile. Called the Bullpup B (or AGM- 
12C) this weapon was capable of delivering a 1,000 lb conven- 
tional or nuclear warhead a distance of 10 miles. The first of 
these new missiles were deployed in 1964. 

Though it could carry a larger conventional warhead than 
any other Navy missile, the Bullpup B was not acquired in as 
large a quantity as the earlier Bullpups. Production was in fact 
terminated in 1969 after only 4,600 rounds had been produced. 
Regardless of this these missiles were effective and, even after 
the nuclear warkead was retired in 1976, the missile served until 
the early 1980s. 


SRAM (AGM-69a) 


SPECIFICATIONS 
Length: 14 ft 
Diameter: 1 ft 5.5 in 


Weight: 2,230 Ibs 


PERFORMANCE 
Speed: mach 2.5 CEP: 1,200 ft 
Range: 100 miles- high altitude launch 
35 miles- low altitude launch 


PROPULSION: One Lockheed Propulsion Company LPC-415 restart- 
able, two pulse, solid fuel motor. 


GUIDANCE: Inertial system by General Precision/Kearfott. 
Terrain clearance sensor by Stewart-Warner. 


WARHEAD: A 200 kiloton W-69 thermonuclear warhead. 
CONTRACTOR: Boeing Aerospace Company 
NOS. MISSILES: 1,500 manufactured 

The Short Range Attack Missile, or SRAM, was the first 
Ballistic missile ever carried by U.S. B-52 bombers. The de- 


ployment of this missile significantly increased the nuclear ca- 
pability of the manned bomber force. 


MIRVed the U.S. strategic bomber force. On this rotary launcher alone, 
eight missiles could be carried, plus four free-fall Mk-28IN bombs. This 
more than doubled the number of bombs in the bomb bay. 

Photo by: U.S. Air Force 


With the cancellation of the Skybolt Air-Launched Ballistic 
Missile on 31 December 1962, the Air Force found itself with- 
out any kind of bomber modernization program. Thus, on 23 
November 1963, Headquarters SAC submitted to Headquarters 
U.S. Air Force a Qualitative Operational Requirement (QOR- 
95) for a short range air-to-surface attack missile. HQ Air Force 
quickly approved the proposal and, on 18 March 1964, submit- 
ted to the Department of Defense “Specific Operational Require- 
ment 212” for a Short Range Attack Missile. Secretary of De- 
fense Robert S. McNamara then gave his approval for initial 
development of the weapon on 23 March 1965. Thus began the 
SRAM program. 

With permission to develop the SRAM, or Weapon System 
140, the Air Force began issuing Requests For Proposals (RFPs) 
to major companies. Five companies responded and, after an 
intense design competition, on 3 November 1965 the Air Force 
selected the Boeing and Martin Marietta proposals for Phase II 
project definition. A year later, on 31 October 1966, Boeing was 
awarded a 142.3 million dollar contract to design, develop, and 
evaluate the AGM-69, a SRAM weapon system for the B-52, 
FB-111, and the future Advanced Manned Strategic aircraft 
(AMSA). 

Drop testing of SRAMs from B-52s and FB-111s began on 
6 December 1967. Live firing then commenced on 29 July 1969. 
By the summer of 1970 at least twenty flights had been com- 
pleted including the first all SAC launch on 24 September. Fol- 
lowing this, to demonstrate the SRAM’s capabilities, on 25 No- 
vember 1970 a B-52 rapidly fired two SRAMs against separate 
targets during a single pass over White Sands Missile Range. 

Due to the success of the testing program, on 12 January 
1971 the Air Force authorized Boeing to begin production of the 
SRAM. Testing of the SRAM was completed on 17 July and the 
first production rounds were delivered on 1 March 1972. The 
SRAM then became operational with the Strategic Air Command 
on 4 August 1972. 


The SRAMs were also carried externally. Here we see twelve SRAMs, six 
under each wing. Though the weapon was originally deployed under the 
wings, aerodynamic drag from these missiles greatly reduced the 
bomber’s range. As a result, by the late 1970s B-52s on nuclear alert did 
not carry SRAMs externally. Surprisingly, the issue of aerodynamic drag 
was first raised with the externally carried Hound Dog. 

Photo by: Boeing Aerospace Company 
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ASRAM rotary launcher is loaded into a B-52. The retirement of these missiles had a significant impact on the Strategic bomber force. The FB-111, which 
was developed specifically to launch this missile, was retired. The B-1B, also developed around this missile, is being relegated to conventional bombing, and 
the B-52 is now the carrier vehicle for ALCMs and ACMs. 
Photo by: U.S. Air Force 


The deployment of SRAMs on the B-52 and FB-111 sig- 
nificantly increased the survivability of these aircraft. By firing 
these missiles against radar and surface-to-air missile sites along 
the bomber’s penetration route, the B-52 could now blast a safe 
path to its target. Once there the SRAM could then be used di- 
rectly against the target through the strongest terminal air de- 
fense systems available. The SRAM’s small radar cross section— 
*the size of a 50 caliber machinegun bullet”—and its high speed 
made it harder to intercept than the Air-Launched Cruise mis- 
sile. The fact that the SRAM also could be launched at both 
subsonic and supersonic speeds, from high or low altitudes, and 
against targets ahead, to the side, and even behind the bomber 
just added to its effectiveness. Finally, since the SRAM was the 
smallest strategic weapon carried by U.S. bombers, a single B- 
52 could carry 20 missiles plus 4 Mk-28 bombs. This was over 
twice the number of nuclear weapons the bomber could carry 
with the Hound Dog missiles. 

Because of the SRAM’s capabilities, in September of 1972 
Boeing received an Air Force contract to study new uses for the 
missile. This study quickly concluded that if a radar guidance 
system was added the SRAM could intercept enemy fighters, 
surface to air missiles, or airborne radar planes. This study also 
determined that with the addition of an anti-radiation seeker the 


SRAM could be used against mobile ground based radar sys- 
tems (it already could engage fixed sites). None of these changes 
were ever implemented, however, and with the delivery of the 
1,500th SRAM on 30 July 1975 production was ended. 
Following the implementation of new environmental regu- 
lations, in the mid 1970s certain chemicals used in the preserva- 
tion of the SRAM’s motors ceased to be available. Without these 
chemicals the life span of these motors was reduced to five years, 
half that of the basic missile. As a result, in 1976 the Air Force 
issued a contract to Thiokol for the development of a new motor. 
In 1977 this work was combined with a general SRAM improve- 
ment program called AGM-96B (SRAM B). In this new pro- 
gram not only would a new motor be installed, but an improved 
guidance package, and the ALCM’s W-80 warhead. 15.5 mil- 
lion dollars was then allocated for the construction of the new 
motors. An additional 21.3 million was also allocated for the 
construction of 2,000 SRAM Bs for use by the B-1 bomber. 
The cancellation of the B-1 in 1978 also meant the end of 
the SRAM B program. That same year work on the new motor 
was stopped because recent studies had shown that the old 
motor’s life span could be extended from 2.5 to possibly five 
years. By that time the missiles would have been replaced by the 
ALCM and the Advanced Strategic Air Launched Missile 


A B-52 launches a SRAM from an external pylon. The SRAMs had the 
yield of a Minuteman III warhead, they had a radar image of a 50 caliber 
bullet, and they could reach Mach 3. They were an extremely effective 
weapon. 

Photo by: U.S. Air Force 


(ASALM). The ASALM was then cancelled in 1980, nullifying 
the reason for cancelling the SRAM B. 

The resurrection of the B-1 bomber in 1981 did not also 
result in a restart of the SRAM B program. Instead, to insure 
that U.S. Air Force bombers had an effective supersonic 
penetrator missile, work began on a new weapon called SRAM 
Il. This new missile was to be 2/3 the size of the operational 
SRAM allowing a B-1B to carry 12 missiles in each of its three 
bomb bays. This would result in an increase of 12 missiles per 
bomber. It was also to be more accurate and to have greater range 
(han the original SRAM. 

In June of 1990 the Air Force officially withdrew the SRAMs 
from the active nuclear force. Officially, this was because of 
safety concerns regarding the integrity of their W-69 warheads. 
Unofficially, the missiles’ engines were also unreliable, if not 
inoperable. The SRAM II was ended that same year, leaving 
only free-fall bombs for the B-1B and B-2 bombers. 


ALCM (AGM-86B) 


SPECIFICATIONS: 
‘Length: 20 ft 9 in Span: 12 ft 
Diameter: 2 ft 0.5 in Height: 4 ft 
Weight: 2,825 Ibs 


PERFORMANCE 
Speed: 500 mph 
Range: 1,550 miles 


Flight alt: 100 to 50 ft 
CEP: 300 ft 


POWERPLANT:a 600 Ib thrust Williams International F-107-WR-100 
turbofan engine 


GUIDANCE: inertial with Terrain Contour Matching system 
(TERCOM) by McDonnell Douglas 


WARHEAD: Single W-80-1 thermonuclear warhead of 200 kiloton yield 
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CONTRACTOR: Boeing Aerospace Company 


NOS. MISSILES: 1,739 produced as of 1984- 1,715 operational, 
24 test/training 


The ALCM is the only nuclear weapon carried by U.S. B- 
52 bombers. Because of this missile, the B-52H is still an effec- 
tive weapon system. 

Development of the Air Launched Cruise Missile, or ALCM, 
began on 19 January 1968. Originally called the Subsonic Cruise 
Aircraft Decoy (SCAD), it was to fill' a Strategic Air Command 
Required Operational Capability (ROC) for a replacement for 
the Quail decoy missile. Using modern electronics, this missile 
would simulate the radar signature of a B-52, or B-1a, on enemy 
radar screens. When launched in mass over enemy territory, the 
SCAD would then overwhelm enemy defenses with false tar- 
gets. Initial research funding for the missile was approved by 
Congress in 1969. Then, on 15 July 1970, Full Scale Develop- 
ment was approved by Deputy Secretary of Defense David 
Packard. 

Though the DOD had approved of Full Scale Development 
of the SCAD, Congress had not. Thus, from the 12th to the 14th 
of December 1970, Congress refused the DOD’s funding request 
for fiscal year 1971. A year later Congress relented, and in Feb- 
ruary 1972 the Air Force began issuing requests for proposals 
(RFPs) to major contractors. Five months later, Boeing Aircraft 
was issued the 66.5 million dollar development contract for the 
SCAD. 

As work on the SCAD began, the cost of the missile’s elec- 
tronic systems, that is, the devices that created the radar simula- 
tion, rose dramatically. As a result, in early 1973, Congress used 
almost half of that year’s funding request to fund a study of low 
cost alternatives. This study, plus the Navy’s own submarine 
launched cruise missile program, revealed that if the SCAD was 
nuclear armed it did not need expensive electronic systems. Like 
the earlier Hound Dog, a nuclear tipped SCAD would attract 
enemy fighters or SAMs more than the launching bomber. 


An ALCM B in flight. This lengthened missile was President Carter’s 
alternative to the B-1A bomber for strategic bomber force modernization. 
Today, this missile has both nuclear and conventional capabilities, and 
was used against targets in the Gulf War. 

Photo by: Boeing Aerospace 
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An ALCM (AGM.-86B) is launched from a B-52 bomb bay. Though this test occurred in the early 1980s, it was not until after 1990 that the B-52s carried this 


missile internally. 
Photo by: Boeing Aerospace 


With the study results to guide him, on 30 June 1973 Deputy 
Secretary of Defense William P. Clements terminated engineer- 
ing development of the SCAD. He then reoriented the program 
towards a technology development project. Finally, he directed 
the Navy to continue development of its two prototype cruise 
missiles, but now with an air launch capability. 

Less than a month after the SCAD was cancelled, on 20 
July 1973 the DOD’s Defense Research and Engineering agency 
directed the Air Force to begin a new program. Using the SCAD 
as a Starting point, this program was to develop a true nuclear 
armed long range Air Launched Cruise. Missile. RFP’s for the 
new missile were issued, and in September 1974, Boeing was 
awarded the contract for Advanced Development of the AGM- 
86 Air Launched Cruise Missile (ALCM). 

The first model of the ALCM was the AGM-86A. Essen- 
tially an armed SCAD, this 14 foot long missile had seven times 
the range and three times the accuracy of the operational Short 
Range Attack Missile. Being the same size as the SRAM, it also 
could use the same pylon mounts and rotary launcher. This al- 
lowed a single B-52 to carry twenty of them, plus four Mk-28 
free-fall bombs: a B-1a could carry up to 38 ALCMs. 

Drop testing of dummy AGM-86 from the SRAM rotary 
launcher began on 25 June 1975. The first flight test vehicle 
(FTM-1) was then rolled out on 7 November. The first of six 
powered flights was completed on 5 March 1976, with the first 
fully guided flight occurring on 9 September?. By November of 
1976 testing had been completed, and on 14 January, Deputy 


Secretary of Defense directed the Air Force to begin full scale 
production. 

During development of the AGM-86A, the Air Force issued 
anew 1,500 mile range requirement. To meet this new require- 
ment, Boeing studied two different ways of extending the ALCMs 


Nuclear armed ALCMs deployed on the wing pylon of a B-52. The ALCM 
was initially deployed externally, due to delays in the deployment of a 
universal rotary launcher. Surprisingly, soon after the launcher was 
available, the SRAM missiles—which also had to be carried by the 
launcher—were retired from service. 

Photo by: U.S. Air Force 
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A B-52 takes off from Wichita after conversion to carry ALCMs. Under the wings are test ALCMs (Non-nuclear), used to evaluate the conversion. 


Photo by: Boeing Aerospace 


range. The first method was a low drag underbelly fuel tank for 
the AGM-86. The second concept was a new lengthened missile 
called the Extended Range Vehicle (ERV). 

The fuel tank method was a simple, quick fix solution to the 
extended range requirement. It gave the AGM-86a a range of 
1,100 miles while allowing carriage on standard external SRAM 
mounts. Carriage on the SRAM rotary launcher, however, was 
not possible because the modified missile was too wide. 

The ERV version (also called the AGM-86B) was to meet 
the Air Force’s new range requirement at the cost of everything 
else. By simply lengthening the vehicle, enough fuel could be 
carried for the required 1,500 mile range. By doing this, how- 
ever, the missile was now too long to fit on the SRAM mounts. 
Not only would the B-52s have to be modified to carry this mis- 
sile, the ALCM ERV could not fit in the bomb bays of the B-1. 

When confronted with these options, the Air Force selected 
the following solution. First it would immediately deploy the 
AGM-86A. Later, as the need developed, they would field ei- 
ther the external fuel tank or the ERV. President Jimmy Carter, 
however, had other ideas. 

Carter came into office on a platform of cutting military 
waste. Thus, in January of 1977, he combined the Navy and Air 
Force cruise missile programs into a single project titled the Joint 
Cruise Missile Project. His stated goal was to “realize the cost 
savings inherent in common component development and test- 
ing, resource sharing, and quantity manufacturing in the devel- 
opment of the Tomahawk and ALCM missiles.” 

The JCMP idea sounded good, but it almost killed both pro- 
grams. From the very beginning the two programs had inter- 
changeable guidance and propulsions systems to insure that if 
one service’s design failed the program could continue with the 
other service’s unit. Under JCMP, however, only the Air Force’s 
propulsion system and the Navy’s TERCOM guidance system 
would be developed. Furthermore, “to achieve maximum com- 
monality in performance,” on 15 May 1977 Secretary of De- 
(ense Harold Brown informed the Senate Appropriations Com- 
mittee that the AGM-86A was cancelled. According to the sec- 


retary, “because of a significant advantage in cost to deliver 
weapons against suitable targets’ in the 1980s”, the Air Force 
would develop the Extended Range Vehicle or AGM-86B. 

The change to the AGM-86B set the stage for the 30 Sep- 
tember 1977 announcement that the ALCM and the Tomahawk 
would take part in a competitive fly-off. The winner would then 
be produced for the Air Force (the ALCM could not be subma- 
rine launched and thus could not replace the Tomahawk). Thus, 
the Carter administration had made it possible to cancel the 
ALC®M in favor of the Tomahawk. 

The first AGM-86B was rolled out of the Boeing Develop- 
ment Center on 26 February 1979. The competitive fly-off then 


The last production ALCM is inspected by QA inspector Horace 
Townsend and mechanic Bob Varnes. This missile was delivered to the Air 


Force on 7 October 1986. 
Photo by: Boeing Aerospace 
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began on | July with the first flight of an AGM-86B occurring 
on 3 August. By 22 January 1980 a total of ten flights were com- 
pleted by the AGM-86B (six successful, one partial and three 
failures). Two months later, on 25 March, the Secretary of the 
Air Force announced that the AGM-86B had won the competi- 
tion. 

With the competition won, on 18 April 1980 Boeing broke 
ground on a new facility dedicated to ALCM construction. The 
production contract was awarded on | May, and, on 12 June, a 
new series of flight tests began to fully evaluate the AGM-86B. 
Seven months later, the first two training missiles were deliv- 
ered to Griffiss AFB on 11 January 1981. SAC received its first 
operational ALCM on 23 April, and on 25 July the first launch 
from a B-52 equipped with the Offensive Avionic System (OAS) 
occurred. Deployment then began on 15 August 1981, with the 
delivery of the first OAS modified B-52 to Griffiss AFB. 

With the delivery of the first OAS B-52, training of B-52 
crews could begin. On 15 September 1981, the first nine hour 
ALCM endurance flight was completed. Developmental testing 
of the ALCM was then completed on 27 January 1982, when an 
ALCM coated with approx. 3/4 of an inch of ice was success- 
fully fired against a simulated target at the Utah test range. 

The first of ten operational test launches occurred on 21 
September 1982. An Initial Operational Capability of 16 OAS 
B-52Gs was then achieved at Griffiss AFB on 16 December. 
These B-52s only carried 12 ALCMs on their underwing pylons 
since the Common Strategic Rotary Launcher was not yet avail- 
able. 

In the first two years after Griffiss became operational, 
ALCMs were deployed at Wurtsmith, Grand Forks, Fairchild, 
and Blytheville AFB. By 1987 a total of 98 B-52Gs and 34 B- 
52Hs were operational with this missile. Like the B-52Gs at 
Griffiss, these bombers only carried ALCM on their wing py- 
lons: in their bomb bays they carried SRAMs and free-fall bombs. 
In the next few years the B-52Hs were modified for the new 
Common Strategic Rotary Launcher. This new launcher allowed 
the B-52H to carry either 8 ALCMs, 8 SRAMs, 8 bombs, or a 
mix of all three in their bomb bays. Flight testing of this new 
launcher began on 10 May 1986 when a B-52H from Carswell 
AFB carried a full complement of ALCMs-12 external and 8 
internal-in a flight to Edwards AFB. 

While production of the AGM-86B was underway, in April 
of 1983 the decision was made to end procurement at 1,739 mis- 
siles. That same year development began on the Advanced Cruise 
Missile or AGM-129A. The last AGM-86B was delivered on 7 
October 1986. 

In the last few years several changes have been done to the 
ALCM. The ending of ACM production has assured the contin- 
ued operation of this missile as a strategic nuclear weapon. Base 
closures, and the retirement of the B-52Gs, however, have forced 
the changing of the ALCM bases. Today only four Air Force 
bases operate the ALCM: Griffiss, Fairchild, Minot, and 
Barksdale. These bases operate only B-52H models equipped 
with the CSR launcher. 

The 2nd Bomber Wing at Barksdale is also the only ALCM 
base equipped with the new AGM-86C (Conventional) cruise 
missile. This new variant of the ALCM has a high explosive 
fragmentation warhead for use against high value targets. Pro- 
pulsion is the same as the AGM-86B, but the range is signifi- 
cantly less. The guidance system is also a modified AGM-86B 


unit incorporating a Global Positioning System receiver. During 
the Persian Gulf War 35 of these missiles were launched against 
Iraqi targets. 


Notes 

'When it was noted that the SCAD could be armed with a nuclear warhead, 
some people began calling it the Subsonic Cruise Armed Decoy. 

>The missile successfully negotiated 4 TERCOM mapped areas, taking an up- 
date in each area. 

Definition of suitable targets is those targets that do not have a terminal air 
defense system. The ALCM is more vulnerable to such defenses than the earlier 
SRAM. 


Advanced Cruise Missile (AGM- 
129A) 


SPECIFICATIONS: 
Length: 20 ft 10 in Span: 10 ft 2 in 
Diameter: 2 ft 3.75 in Weight: 3,709 Ibs 
PERFORMANCE 
Speed: subsonic Flight alt: 100 to 50 ft 
Range: 1,865 miles CEP: 300 ft 


POWERPLANT: A single F-112-WR-100 turbofan engine from Will- 
iams International. 


GUIDANCE: inertial with a Terrain Contour Matching system (pos- 
sible GPS reciever). 


WARHEAD: Thermonuclear warhead of approximately 200 kt yield 


CONTRACTOR: Hughes Missile Systems Co. 


NOS. MISSILES: 461 missiles 


The ACM in flight. Note how this missile has a tail down design and swept 
forward wings. These aerodynamic features significantly reduce the 
missile’s radar cross section. 

Photo by: General Dynamics 
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The Advanced Cruise Missile on a dolly unit. This new cruise missile will allow the B-52 to continue to serve effectively in the strategic nuclear force. This 


particular missile is now in the Air Force Museum, Wright-Patterson AFB. 
Photo by: General Dynamics 


The Advanced Cruise Missile is the latest addition to the 
United States strategic bomber force. Originally developed for 
the B-1, the AGM-129A is now exclusively carried by the B- 
52H. 

Regardless of the statements that the Air Launched Cruise 
Missile cannot be seen on enemy radars, the ALCM can easily 
be detected by airborne radar aircraft. As a result, by the turn of 
the century the ALCM will be nothing more than a slow moving 
target for enemy fighters and ground defenses. To correct this, 
in 1982 work began on an improved weapon using modern stealth 
technology. 

Called the Advanced Cruise Missile (ACM), this weapon is 
the most effective cruise missile in the world. Not only does it 
have greater range than the ALCM, it is more accurate and has 
greater targeting flexibility. Furthermore, the AGM-129 has an 
extremely small radar image thanks to Low Observability (LO) 
Technology. Virtually undetectable, it can penetrate air defense 
systems that the ALCM cannot. 

In April of 1983 the Convair Division of General Dynamics 
was given the contract for this weapon. The first test missile 
flew in July of 1985. Two years later, in November of 1987, 
McDonnell Douglas was selected as the second source manu- 
facturer for this missile. Delivery of the first missiles then began 
in June of 1990. 

The AGM-129 is deployed with the 410th BW at K.I. Saw- 
yer AFB, Michigan. Only 461 missiles were produced and final 
delivery was in August of 1993. Since a B-52H can carry 20 
such missiles, this is enough to arm 23 of these bombers (two 
squadrons). 


The ACM mounted onto a B-52. Like the ALCM, the ACM is carried 
externally, causing a great deal of aerodynamic drag. In this picture we 
can also see that the ACM has a flush engine intake. This reduces radar 
cross section, but also reduces jet engine efficiency. 

Photo by: General Dynamics 
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Chapter 7 


Tactical Aircraft 


Far more attention is given to the nuclear capabilities of the 
large strategic bombers than is given to the small tactical fighter 
aircraft. Because the bombers can carry extremely large bombs, 
or lots of small ones, people tend to think of them as the only 
nuclear aircraft in the arsenal. Surprisingly, in the last fifty years 
both the U.S. Navy and the Air Force have relied heavily on 
tactical aircraft in their strategic plans. 

The first nuclear capable tactical aircraft were the light bomb- 
ers: the AJ-1, P2V, and the B-45. Two of these small bombers 
were the first aircraft built specifically to carry nuclear ordnance. 
Later, as smaller bombs became available in the early 1950s, 
other Navy and Air Force fighter/bombers were added to the 
force. By the mid-fifties the combined Navy and Air Force tac- 


A P2V Neptune in flight. 
Photo by: Lockheed Aircraft 
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tical air forces rivaled the nuclear capability of the strategic 
bomber force (in number of aircraft and available bombs). 

Tactical bombers, particularly fighter/ bombers, had a ma- 
jor advantage over the larger SAC bombers. Being smaller, they 
were generally harder to detect on radar. The fighters were also 
faster, giving the tactical force a supersonic strike capability be- 
fore SAC and the Navy heavy bomber force. Finally, because of 
in-flight refueling, these aircraft had exceptional range. Their 
only limitations were that they generally could only carry one 
nuclear device and long range flights put a heavy physical strain 
on the pilot. 

Today, only the Air Force has a tactical nuclear capability. 
In 1992 the Navy’s carrier based nuclear capability was deleted. 


P2V-3C Neptune 


SPECIFICATIONS: 
Length: 77 ft 11 in 
Height: 28 ft 1 in 


Span: 100 ft 
Weight: Max 58,000 Ibs 


PERFORMANCE 
Speed: Max 300 mph 
Range: 3,195 miles 


Ceiling: 23,200 ft 


POWERPLANT: two 2,500 hp Wright R-3350-24W engines 
ARMAMENT: 8,000 Ibs of bombs and three 12.7 mm machineguns 


NUCLEAR ORDNANCE: Little Boy Mk-1 bomb, Betty or two LULU 
Depth bombs 


NOS MANUFACTURED: 1,051 


Though it first flew on 17 May 1945, it was not until 1 Janu- 
ary 1950 that ten of these Navy land based bombers were opera- 


tional with nuclear weapons. These early aircraft, part of VC-5 . 


at Moffet Field, Sunnyvale, CA, were designed to carry Mk-1 
bombs for use against ground targets. 

The P2V was the last of the great piston engine medium 
bombers. Designed before the second world war began, it was 
intended as a Navy long range patrol aircraft: similar in use to 
the PBY-5 flying boats. The war effort, however, forced Lockheed 
to put the design on the shelf until 1944 when the Navy finally 
showed an interest in such an aircraft. Development was short 
and by late 1945 it was operational. 

With the end of the war, the Navy began considering the 
P2V as a nuclear bomber. In this role the Neptune would be 
armed with Little Boy bombs for use against enemy held land 
targets or enemy fleets. Carrier deployment would have been in 
the same style as the famous B-25 Tokyo raid: they take-off from 
the carrier, but do not return. This concept was tested on 7 March 
1949 when a P-2V-3C (C for carrier) was launched from the 
USS Coral Sea (takeoff weight was a record 74,000 Ibs). The 
P2V also would be deployed from Naval air stations to defend 
large areas of ocean against intrusion by enemy fleets. 

The problem with this plan was that the Mk-1 (Little Boy) 
bombs were not stockpiled until late 1949. Within three years of 
this, the Mk-7 and Mk-8 bombs were deployed, giving Navy 
carrier based fighter/bombers nuclear capability. Thus, by 1955 
these aircraft had been re-armed with Betty and LULU Depth- 
bombs and reassigned to Anti-Submarine patrols. In this role 
they remained until the advent of the P-3 Orion. 


AJ-1& AJ-2 SAVAGE 


SPECIFICATIONS: 
Length: 63 ft 1 in 
Height: 20 ft 4.8 in 


Span: 71 ft 5 in 
Weight: Max 34,000 Ibs 


PERFORMANCE 
Speed: Max 350 mph 
Range: 1,500 miles 


Ceiling: 30,00 ft 
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POWERPLANT: Primary- two 2,300 HP Pratt & Whitney R-2800- 
44W engines 
Secondary- one 4,000 Ib thrust Allison J-33-A-10 tur- 
bojet engine 


ARMAMENT: Conventional or nuclear bombs up to a maximum of 6 
tons. No defensive armament 


NUCLEAR ORDNANCE: Mk-IV, Mk-5, Mk-8, Mk-6/18, and the Mk- 
15 


NOS MANUFACTURED: 143; 58 AJ-1, 55 AJ-2 &30 AJ-2P 


Two AJ-2P photo reconnaissance aircraft. The AJ series of tactical 
bombers was the Navy’s first nuclear capable carrier strike aircraft. 
Photo by: Rockwell Int. 


The AJ-1 was the first carrier based aircraft to be nuclear 
armed. A hybrid aircraft, it gave the Navy its initial nuclear ca- 
pability. 

After the second World War, the Navy began planning the 
construction of huge 70,000 ton super carriers. From these float- 
ing airports, light bombers were to fly against enemy targets 
throughout the world: the Navy’s alternative to the interconti- 
nental bomber. As part of this effort, in 1946 North American 
was issued an order for a nuclear capable aircraft equal in capa- 
bility to Air Force medium bombers. The result was the AJ-1, 
which first flew on 3 July 1948. The first six bombers were de- 
livered to VC-5 Moffet Field, Sunnyvale, California, on 13 Sep- 
tember 1949. VC-5 then became operational on the carrier Coral 
Sea on 31 August 1950. 

The AJ-1 was a unique aircraft. Designed around the Mk- 
III Fatman bomb, it was a wide bodied “hybrid” light bomber. 
The term hybrid comes from its use of both propeller and turbo- 
jet engines during a combat mission. The two Pratt & Whitney 
radial engines were used for the cruise portion of the mission, 
giving the AJ-1 an acceptable combat range. The Allison Turbo- 
jet engine, which used large amounts of fuel, was used during 
carrier takeoffs and bombing runs. 

A total of 40 AJ-1s were built before the first improved AJ- 
2 was flown on 18 February 1952. A total of 70 examples of this 
bomber were built before the first A-3 Skywarriors became avail- 
able. 
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The Navy’s planned super carrier did not come into service 
in the 1950s as planned. Thus, the AJs, built to a different speci- 
fication, were always big for the carriers they flew from. This 
limited the aircraft’s effectiveness, as well as limited the num- 
ber of aircraft the carrier could house. By the time larger carriers 
arrived, the AJs were hopelessly outdated. The last aircraft was 
withdrawn from service on 31 January 1960. 


A-1 SKYRAIDER 


SPECIFICATIONS: 

Length: 39 ft 4 in Span: 50 ft 

Height: 9 ft Weight: Max 16,649 Ibs 
PERFORMANCE 


Speed: Max 360 mph 
Range: 1,935 miles “tactical” 


Ceiling: 25,000 ft 


POWERPLANT: a 2,800 hp Wright R-3350-26SWB radial engine 
ARMAMENT: 6,000 Ibs of bombs and two 20mm machineguns 


NUCLEAR ORDNANCE: Mk-8, Mk-7 & Betty, BOAR, HOTPOINT, 
LULU, B-11, Mk-12, and B-43 


MANUFACURER: Douglas Aircraft 
NOS MANUFACTURED: 3155 aircraft in 21 variations 


The A-1 Skyraider, also known as the AD-1, was one of the 
first Navy aircraft to be nuclear armed. Though slow compared 
to jet aircraft, it was fast enough to deliver a nuclear device and 
escape the resulting blast. 

The A-1 was a versatile and rugged attack aircraft capable 
of taking a significant amount of damage. It could carry a large 
amount of ordnance, ranging from nuclear bombs, to rockets, to 
torpedos. When equipped with a Betty, LULU, or HOTPOINT 
bomb, the A-1 was also effective against submarines. In addi- 
tion to its uses as a strike aircraft, the special multi-seat AD-5 
variant was used as a radar plane, an electronic counter-mea- 
sures aircraft, and as an armed air ambulance/troop carrier. In 


AAD-1 Skyraider shows its ordnance capability. This is an early photo, 
before the aircraft was nuclear certified. At that time the Skyraider was 
being tested as a torpedo bomber. 

Photo by: U.S. Navy 


A lower starboard, quarter view of a A-1H Skyraider. This model was 
nuclear certified, though it was primarily used as a conventional strike 
aircraft. In Vietnam it was of tremendous value as an interdiction 
aircraft. 

Photo by: U.S. Navy 


this last mode it was used to evacuate Korean War troops from 
fields too small for twin engine aircraft to operate from. 

The A-1 Skyraider entered service with the United States 
Navy in 6 December 1946. Until the deployment of the Mk-7 
and Mk-8 bombs in 1951, however, it was not nuclear capable. 
Furthermore, only 165 A-1Ds (AD-4) are reported to have been 
equipped with the Low Altitude Bombing System (LABS) used 
to launch the BOAR rocket. These particular aircraft were re- 
moved from service in the early 1960s. 

713 AD-6 (A-1H) aircraft were built with equipment 
for low level bombing. It has never been stated, however, if these 
planes were ever nuclear capable. These late model A-Is stayed 
in service until 31 December 1971. 


F2H BANSHEE | 


SPECIFICATIONS: 
Length: 39 ft 
Height: 14 ft 5 in 


Span: 41 ft 7.4 in 
Weight: Max 14,234 Ibs 


PERFORMANCE 
Speed: Max 600 mphCeiling: 56,000 ft i 


Range: 1,278 miles ‘tactical’ 


POWERPLANT: two 3,000 Ib thrust Westinghouse J34-WE-22 turbo- 
jets 


ARMAMENT: 6,000 Ibs of bombs and either six 0.5 caliber machine- 
guns or four 20mm cannons 


NUCLEAR ORDNANCE: Mk-8, Mk-7 and Mk-12 
MANUFACTURER: MCDONNELL AIRCRAFT 


NOS MANUFACTURED: 895 total, 25 modified to deliver nuclear 
weapons. 
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A F2H Banshee fighter. This fighter had a limited nuclear capability. 
Photo by: McDonnell Douglas 

The Banshee was the first all jet Navy fighter/bomber. 
Though not as rugged as the A-1, it was faster, allowing it to 
penetrate stronger air-defense systems. 

The first squadron of F2Hs was delivered to the Navy 
in March of 1949. With the 1951 deployment of the first light 
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A rear quarter view of the F2H. The rapid development of supersonic 
aircraft quickly obsoleted this fighter. 
Photo by: U.S. Navy 
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weight bomb (the Mk-8) this aircraft became nuclear capable, 
though it is reported that only 25 F2H-2 fighters were nuclear 
certified. This is very few considering that 334 examples of this 
model were built. 

The F2H was a formidable aircraft in its time. It was 
deployed as a fighter/bomber, as a reconnaissance aircraft, a night 
fighter, and as one of the first all weather interceptors. Yet, like 
many of the first jet designs, it quickly became obsolete. The 
last aircraft was retired on 30 September 1959. 


B-45 TORNADO 


SPECIFICATIONS: 

Length: 75 ft Span: 89 ft 

Height: 25 ft Weight: Max 82,600 Ibs 
PERFORMANCE 


Speed: Max 575 mph_ Ceiling: 40,000 ft 
Range: 1,600 miles “tactical” 


POWERPLANT: four 4,000 Ib thrust General Electric J47A turbojet 
engines 
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A side view of a B-45 Tornado bomber. The Tornado was the first all jet 
bomber the Air Force operated. This also meant it had a short service life 
as a bomber, as new aircraft quickly came into service. 

Photo by: National Archives 


ARMAMENT: 20,000 Ibs of bombs and two .50 caliber machine guns 
NUCLEAR ORDNANCE: Mk-5, and Mk-7 

MANUFACTURER: North American Aviation 

NOS MANUFACTURED: 143 


First flown on 24 February 1948, the Tornado was the first 
all jet tactical bomber to be deployed by the United States Air 
Force. Following the introduction of small nuclear bombs, from 
1952 to 1958 the Tactical Air Command operated this aircraft in 
Europe as a nuclear strike light bomber. 

Prior to its deployment in Europe on 5 November 1951 (Shot 
Easy operation Buster) a B-45 dropped a 31 Kt bomb (possible 
Mk-5). The next year, on 1 May 1952, another B-45 dropped a 
14 Kt bomb during a high speed low altitude pass over the Ne- 
vada test range (Shot Dog, operation Tumbler-Snapper). 

As with many first generation jet aircraft, the Tornado was 
quickly outdated. Even as it was being deployed it was being 
religated to the role of a strike reconaissance aircraft. In this role 
it gave excellent service photographing North Korean and Chi- 
nese troop movements during the Korean conflict. 


A top view of a RB-45C reconnaissance aircraft. By the Korean War, the 
B-45 bomber had been phased out, leaving only the RB-45Cs in service. 
This aircraft served well in the war, tracking Chinese and North Korean 
troop movements. 

Photo by: National Air and Space Museum 


F-84G THUNDERJET 


SPECIFICATIONS: 
Length: 38 ft 1.2 in 
Height: 12 ft 6 in 


Span: 36 ft 6 in 
Weight: Max 23,525 Ibs 


PERFORMANCE 
Speed: Max 621 mph 
Range: 2,000 miles ‘tactical’ 


Ceiling: 40,500 ft 


POWERPLANT: A 5,600 lb thrust Allison J-35-A-29 turbojet engine 


ARMAMENT: 6,000 Ib of ordnance- 4,000 Ibs of bombs and six 50 
caliber machineguns 


NUCLEAR ORDNANCE: Mk-8 & Mk-7 
MANUFACURER: Republic Aviation 


NOS MANUFACTURED: total of 3,025 aircraft; 789 for the USAF 
and 2,236 for MDAP 


Before the B-45 dropped its first nuclear device, in 1951 
the Air Force began drop testing Mk-7 casings from F-84E 
fighter/bombers (see Mk-7). As a result of these tests, in late 
1951, the Air Force began equipping the more capable F-84G | 
fighter/bomber to carry tactical nuclear weapons. 
Initially, the F-84G could only drop bombs from high alti- 
tude. In mid-1953, however, a Low Altitude bombing system 
was added, allowing the safe low altitude delivery of a nuclear 
bomb. Following this, the 81st Fighter/bomber group was de- 
ployed to Brentwater, England, to give tactical nuclear support 
to NATO field forces. 
Though obsolete as a fighter escort by the mid-50s, the F- 
84G would serve with the Tactical Air Command into the mid- 
sixtys. By that time, however, it had been completely replaced 
by more capable fighter/bombers. 


A F-84G fighter/bomber on the ground, 15 August 1956. The F-84G was 
the first nuclear certified fighter/bomber to be deployed by the U.S. Air 
Force. It was quickly obsoleted. 

Photo by: USS. Air Force. 
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F-84F THUNDERSTREAK 


SPECIFICATIONS 
Length: 43 ft 4 in 
Height: 14 ft 4 in 


Span: 33 ft 6 in 
Weight: Max 25,000 lbs 


PERFORMANCE 
Speed: 650 mph 
Range: 2,000 miles “tactical” 


Ceiling: 45,000 ft 


POWERPLANT: A 7,200 Ib thrust Wright J65-W-3 turbojet engine 
ARMAMENT: 1,620 lbs of bombs and six 50 caliber machine guns 
NUCLEAR ORDNANCE: Mk-7 only 

MANUFACTURER: Republic Aircraft 


NOS MANUFACTURED: 1,496 Air Force 


The F-84F was an attempt to improve the capability of the 
basic F-84 design. Unlike its earlier brother the F-84G, this fighter 
was not successful. 


Two F-84F fighters in flight. Originally expected to challenge the F-86 
Sabre jet as an Air Force Interceptor, the F-84F suffered numerous 
development problems. It served more in the reserve forces than in 
operational Air Force units. 

Photo by: U.S. Air Force 
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A F-84F takes off using a RATO unit at Edwards AFB, California, 28 
March 1956. As a tactical bomber it was okay, but it did not have the 
range or payload capability to be truly effective. 

Photo by: U.S. Air Force. 


Chapter 7 ¢ Tactical Aircraft 125 


Though intended to be in service in 1952, production prob- 
lems prevented the F-84F from becoming operational until 12 
May 1954. Additional problems with the aircraft’s motor would 
then ground the fighter until mid-1955: after this was rescinded 
flying restrictions were imposed. As a result of these problems, 
the aircraft was quickly transferred to the Air National Guard 
(ANG). The last plane went into the reserves on 10 January 1958. 

During the Berlin crisis of 1961-62 some of these F-84F 
ANG squadrons were reactivated. These aircraft would remain 
operational until mid-1963 when they were again returned to the 
ANG. The planes were then retired in 1972 when they could no 
longer be supported. 


F9F-8 COUGAR 


SPECIFICATIONS: 
Length: 41 ft 7 in 
Height: 12 ft 3 in 


Span: 34 ft 6 in 
Weight: Max 20,000 Ibs 


PERFORMANCE 
Speed: 690 mph sea level 
Range: 1,278 miles “tactical” 


Ceiling: 56,000 ft 


POWERPLANT: A 3,000 Ib thrust Pratt & Whitney J48-P-8 turbojet 
ARMAMENT: Two 1,000 Ib bombs and two 20mm cannons 
NUCLEAR ORDNANCE: Mk-12 

MANUFACTURER: Grumman Aircraft 

NOS MANUFACTURED: unspecified 


The F9F Cougar was the next Navy fighter/bomber to be 
armed with a nuclear device. Unlike the F2H Banshee, this 
aircraft’s limited bomb load restricted it to the Mk-12 bomb. 

The swept wing F9F Cougar was developed to give Navy 
pilots an aircraft equal in capability to the Soviet swept wing 
Migs encountered during the Korea War. Unfortunately for the 
Cougar, it would not reach frontline units until after the war was 
over. Furthermore, following the introduction of supersonic air- 


" eats fe pba 2 
A Cougar carrying Sidewinder missiles. The Cougar had a limited 


ordnance capability. 
Photo by: National Archives 
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A Navy F-9F Cougar just after landing on a carrier deck. A swept wing version of the earlier Panther, the Cougar could not compete against the Fury jets and 


the soon to be in service F3H. 
Photo by: U.S. Navy 


craft in the mid fifties, they quickly became obsolete as inter- 
ceptors. Regardless of this, from 1954 to the early 60’s these 
aircraft would serve the U.S. Navy as fighter/bombers and ad- 
vanced trainers for Navy pilots. 


F-100 SUPER SABRE 


SPECIFICATIONS (F-100D): 
Length: 47 ft 11 in 
Height: 16 ft 2 in 


Span: 38 ft 9 in 
Weight: Max 34,832 Ibs 


PERFORMANCE 
Speed: Mach 1.3 (864 mph) Ceiling: 44,000 ft 
Range: 1,500 miles 


The Blue Angels flying Cougars in formation. The Cougar finished its 
short Navy career as the aircraft for this precision flying group, and as an 
advanced trainer aircraft. 

Photo by: National Archives 


POWERPLANT: A 16,950 Ib thrust (in afterburner) Pratt & Whitney 
J57-P-21A turbojet 


ARMAMENT: 7,040 Ibs of bombs and four 20 mm cannons 
NUCLEAR ORDNANCE: All nuclear ordnance carried on left inter- 
mediate pylon 
F-100A/C- one Mk-7 
F-100D- one Mk-28, Bullpup, B-43, Mk-57, or B-61 


MANUFACTURER: North American Aviation. 


NOS MANUFACTURED: 476 C, 1,274 D 


A F-100F two seater aircraft. The later models could carry Mk-7 bombs 
and were equipped to Loft bomb. The only problem was that when they 
were armed with the Mk-7 they could not exceed the speed of sound (the 
bomb could not be deployed at such speeds). 

Photo by: Rockwell Int. 
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A top view of an F-100 Super Sabre. The Super Sabre was the first 
supersonic fighter aircraft. Initially an interceptor, the F-100C, D, and F 
models were fighter/bombers. 

Photo by: Rockwell Int. 


The F-100 Super Sabre was the world’s first production su- 
personic fighter. Though it suffered from aerodynamic problems, 
it was one of the most important fighters ever deployed by the 
Air Force. 

The original F-100A fighters, deployed 27 September 1954, 
were primarily interceptors with a limited bombing capability. 
The first true fighter/bomber was the F-100C, fielded on 14 July 
1955. This model, and the two seater F-100D, would serve with 
the U.S. Air Force until the early seventies. After that the planes 
were sent to the reserves, with the last F-100 being transferred 
to the Air National Guard in 1973. 

On 18 January 1959, a nuclear accident occurred with an F- 
100 in service at a Pacific base. The plane was on a practice alert 
with a nuclear device, probably a Mk-7 casing, on its left inter- 
mediate station. On engine start, the fighter’s three auxiliary fuel 
tanks jettisoned, spilling fuel. This fuel was then ignited by the 
engine exhaust, causing a fire that destroyed both the plane and 
the casing. Since the fuel capsule was not inserted, there was no 
nuclear contamination. 


F3H-2 DEMON 


SPECIFICATIONS: 
Length: 58 ft 11 in 
Height: 14 ft 7 in 


Span: 35 ft 4 in 
Weight: Max 33,900 Ibs 


SS 


A F3H armed with Sparrow missiles. Though listed as a nuclear capable 
aircraft, this fighter barely had the payload capability for one small 
bomb. 

Photo by: National Archives 


PERFORMANCE 
Speed: Max 730 mph 
Range: 1,500 miles 


Ceiling: 44,000 ft 


POWERPLANT: A 14,250 Ib thrust (afterburner) Allison J-71-A-2 tur- 
bojet engine 


ARMAMENT: Unspecified bomb load, four 20 mm cannons 
TYPES OF NUCLEAR ORDNANCE: Mk-12 and Mk-7 
MANUFACTURER: McDonnell aircraft 

NOS MANUFACTURED: 521 


The F3H-2 was the Navy’s first transonic carrier fighter. An 
upgraded version of the underpowered F3H-1, it served as a start- 
ing point for the development of the famous F-4 Phantom. 

The first F3H-2 fighters entered Navy service on 7 March 
1956. Designed primarily to intercept enemy aircraft, it had a 
limited bomb load. So limited was its payload that only the light- 
est nuclear bombs could be carried, and only one of them. It 
was, however, an effective fighter that remained in the inven- 
tory until 31 August 1964. 


A F3H climbs at full afterburner. The original model of the F3H was so 
under- powered that it was grounded as unsafe. This later model was 
better, giving the Navy a supersonic carrier aircraft. 

Photo by: McDonnell Douglas 
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A B-66B Destroyer in flight. Developed off of the A-3 Skywarrior, the B- 
66 actually entered service before the A-3. As a bomber it saw limited 
service, even though it could carry two Mk-28IN bombs. After being 
retired from strike duty it was used as a tanker and as a ECM aircraft. 
Photo by: McDonnell Douglas 


B-66 DESTROYER 


SPECIFICATIONS: 
Length: 75 ft 1 in 
Height: 23 ft 7 in 


Span: 72 ft 6 in 
Weight: Max 78,000 Ibs 


PERFORMANCE 
Speed: Max 620 mph Ceiling: 43,000 ft 
Range: 1,750 miles with external tanks 


POWERPLANT: Two 10,200 Ib thrust Allison J71-A-11 turbojet en- 
gines 


ARMAMENT: 5 ton payload of bombs plus two 20 mm canons mounted 
in the tail 


TYPES OF NUCLEAR ORDNANCE: Mk-28 and B-43 (up to two 
Mk-28IN bombs). 


MANUFACURER: Douglas Aircraft 
NOS MANUFACTURED: 296 of all variants 


The B-66 Destroyer was the replacement for the United 
States Air Force’s B-45 light bomber. A derivative of the Navy’s 
A-3 Skywarrior, this aircraft actually preceeded its Navy coun- 
terpart into service on 16 March 1956. 

A total of 72 B-66B bombers were deployed in Europe from 
1958 to 1962. In addition to these aircraft, over 200 RB-66B and 
C reconnaissance aircraft were also deployed, each capable of 
dropping nuclear weapons if required. Following the 1962 with- 
drawal of the basic bomber, the strike capability also was dropped 
from the RB-66. These planes were then converted into EB-66 
Electronic Countermeasure aircraft. These aircraft then remained 
in service until the early 1970’s, when they were replaced by 
RF-4 and EF-11 1a aircraft. 


A-3 SKYWARRIOR 


SPECIFICATIONS: 
Length: 74 ft 5 in 
Height: 22 ft 10 in 


Span: 72 ft 6 in 
Weight: Max 70,000 Ibs 


PERFORMANCE 
Speed: Max 621 mph 
Range: 2,300 miles ‘tactical’ 


Ceiling: 45,000 ft 


POWERPLANT: Two 10,500 Ib thrust Pratt & Whitney J57-P-10 tur- 
bojets 


ARMAMENT: S ton payload of bombs plus two 20 mm canons mounted 
in the tail 


TYPES OF NUCLEAR ORDNANCE: 
Mk-5, Mk-8, Mk-7, B-11, Mk-12, Mk-15, BOAR, LULU, 
HOTPOINT, Mk-27, B-28 and B-43. 


MANUFACURER: Douglas Aircraft 
NOS MANUFACTURED: 282 


The A-3 Skywarrior was the first all jet bomber to be de- 
ployed by the United States Navy. From its introduction on 30 
March 1956, until the deployment of the A-5 Vigilante bomber 
in the early 60’s, it was the Navy’s primary strategic aircraft. 

The A-3 Skywarrior (original designation AD-3) was de- 
signed to replace the AJ-1/-2 series of prop/jet bombers. From 
the beginning it was designed to internally carry the Mk-15 bomb 
a distance of 2,000 miles. Later, after the Mk-28s were deployed, 
the A-3 was upgraded to carry two separate Mk-28IN bombs. 
With the extra bomb their was also room for a small bomb bay 
fuel tank, increasing the range on internal fuel to 2,300 miles. 
This internal range was of no consequence, however, for the A- 
3 had in-flight refueling capability. 

The A-3 remained operational as a nuclear bomber until 
approximately 1965. Then, following the demise of the Navy 


A top view of a A-3. The A-3 was a capable medium bomber, though it 
was designed for very large carriers. Use on the older Midway class of 
carriers was marred by aircraft over shooting the deck and landing in the 
water. 

Photo by: U.S. Navy 


An A-3 Skywarrior on display. The A-3 is still in service as a tanker or test aircraft. 
Photo by: Authors photo 


strategic air arm, these aircraft were converted into inflight re- 
fueling tankers and electronic countermeasure aircraft. It is in 
these configurations that the A-3 is still operated. 


A-4 SKYHAWK 


SPECIFICATIONS (A-4M): 
Length: 40 ft 4 in 
Height: 15 ft 4 in 


Span: 27 ft 6 in 
Weight: Max 19,833 Ibs 


PERFORMANCE 
Speed: Max 687 mph___ Ceiling: 44,000 ft 
Range: 1,500 miles 


POWERPLANT: A 11,200 Ib thrust Pratt& Whitney J52-P-408 turbojet 
engine 


ARMAMENT: 6,750 lbs of bombs and two 20 mm cannons in wing 
roots 


TYPES OF NUCLEAR ORDNANCE: 
Mk-8, Mk-12, HOTPOINT, LULU, Mk-28, B-43, Mk-57, 
Bullpup B and B-61 


MANUFACTURER: Douglas aircraft 
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NOS MANUFACTURED: 2960 total- 2519 for the United States, 
439 for export. 


An A-4 Skyhawk shows its great ordnance capability. The Skyhawk was 
nuclear capable, though carrying bombs as wide as the Mk-7 was 
difficult. Later, ordnance like the B-57 made this aircraft a practical 
nuclear bomber. 

Photo by: Martin Marietta 
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AnA-4 Skyhawk takes off during the Gulf war. The A-4 is one of the most used aircraft in the world today. 


Photo by: U.S. Air Force 


On 26 October 1956, the first A-4A Skyhawks (then called 
A-4D-1) were delivered to Navy squadron VA-62. From that 
day to the present, this little fighter/bomber has set an impres- 
sive record for maintainability and reliability throughout the 
world. 

The Skyhawk served with the United States Navy longer 
than any other aircraft. It was used throughout the Vietnam War 
and the Lebanon crisis. After the 70’s, however, even its simple, 
reliable design could no longer compete against modern air de- 
fenses. In recent years the AV-8B Harrier jump jet and the F/A- 
18 fighter have replaced it in Navy and Marine Core units. 

On 5 December 1965 an A-4 Skyhawk on duty in the Pacific 
rolled off the elevator of a U.S. carrier. The plane was on nuclear 
alert status, and was thus armed with a single nuclear device 
(probably a Mk-57). Not only was the bomb and the aircraft 
lost, but the pilot also was unable to escape. 


FJ-4B FURY 


SPECIFICATIONS: 
Length: 36 ft 7 in 
Height: 13 ft 11 in 


Span: 39 ft 1 in 
Weight: Max 19,900 Ibs 


PERFORMANCE 
Speed: Max 690 mph 
Range: 1,500 miles 


Ceiling: 44,000 ft 


POWERPLANT: a 7,700 Ib thrust Wright J-65-W4 turbojet engine 
ARMAMENT: Unspecified bomb load, four 20 mm cannons 


NUCLEAR ORDNANCE: two Bullpup missiles or a single freefall 
bomb. 


Bombs carried: Mk-7, Mk-8, LULU, HOTPOINT, B-11, Mk-12, Mk- 
28, and B-43 


MANUFACTURER: North American Aviation 
NOS MANUFACTURED: 112 total, 222 FJ-4B 


The Fury jets 2 through 4 were two of the most important 
fighters ever deployed by the United States Navy. Essentially 
“Navalised” versions of the famed F-86 Sabre Jet, these aircraft 
were the first Navy fighters that could equal the performance of 
operational Air Force aircraft. 

In late 1957 the Navy fielded its last version of the Fury jet. 
Called the FJ-4B, its performance exceeded the Air Force’s F- 
86H. This was the only Fury jet to be classified as nuclear ca- 
pable due to it being equipped with a Low Altitude Bombing 
system. Though it was quickly out-moded by new, faster, longer 
range aircraft, this model remained in service until the mid-60’s. 


A FJ-4B Fury jet in flight. The FJ-4B was the only Fury model that was 
nuclear certified. By all data, it was the most powerful of the Sabre/Fury 
series. 

Photo by: Rockwell Int. 


A group of FJ-4Bs in flight. The FJ-4B had superior performance to that 
of the F-86H Sabre jet. It also was equipped for loft bombing. 
Photo by: Rockwell Int. 


F-101A/C VOODOO 


SPECIFICATIONS: 
Length: 67 ft 5 in 
Height: 18 ft 


Span: 39 ft 8 in 
Weight: Max 48,001 Ibs 


PERFORMANCE 
Speed: Max 1,207 mph Ceiling: 50,300 ft 
Range: 1,300 miles 


POWERPLANT: Two 7,700 lb thrust Pratt & Whitney J57-P-13 tur- 
bojets 


ARMAMENT: Unspecified bomb load, four 20 mm cannons 


NUCLEAR ORDNANCE: | F-101A/C- one Mk-7, Mk-28, or B-43 
bomb 
F-101B- two Genie Air to Air Rock- 
ets 


A F-101 B with dummy Genie missiles. The B model lasted in service the 
longest, serving with the Canadian Air Force until the 1980s. 
Photo by: McDonnell Douglas 
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A top view of a two seater Voodoo fighter. The Voodoo was nuclear 
capable in its B and C models. 
Photo by: U.S. Air Force 


MANUFACTURER: McDonnell Aircraft 
NOS MANUFACTURED: 77 As, 47 Cs 


Though primarily remembered as an interceptor, the F-101 
Voodoo fighter was also one of the earliest jet powered fighter/ 
bombers employed by TAC. 

Begun as a fighter escort, the original Voodoo model (F- 
101A) entered service with the 27th SAC fighter/bomber wing 
on 2 May 1957. This aircraft would equip three squadrons of the 
81st tactical Fighter Wing. Because it had a limited payload ca- 
pacity, however, production was ended at 77 aircraft. 

Because of the F-101A’s limitations, in 1954 development 
began on a new model designated F-101C. This version was struc- 
turally strengthened and equipped with an in-flight refueling 
system. There is also some information that it was equipped with 
a Low Altitude Bombing System (LABS, see Mk-7). By the time 
this aircraft entered service, however, even better fighter/bomb- 
ers were becoming available. Thus, production of this fighter 
was ended at 47. 

The last F-101C was transferred to the ANG in mid-1966. 
After this, only the F-101B fighters armed with Genie nuclear 
rockets were in service. These would not be replaced until the 
1980s. 


F-105 THUNDERCHIEF 


SPECIFICATIONS: 
Length: 64 ft 
Height: 19 ft 8 in 


"Span: 34 ft 11.25 in 
Weight: Max 52,838 Ibs 


PERFORMANCE 
Speed: max Mach 2.1 
Range: 1,800 miles 


Ceiling: 44,000 ft 
POWERPLANT: a 7,700 Ib thrust Pratt& Whitney J75-P- 19W turbojet 
engine 


ARMAMENT: 14,000 Ib bomb load and one 20 mm M-61 Vulcan can- 
non 
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A F-105F two seater Thunderchief in flight. This model of the Thunderchief was used extensively in Vietnam to suppress enemy SAM sites. 
Photo by: U.S. Air Force 


NUCLEAR ORDNANCE: 
F-105B: One Mk-28 or Mk-43 bomb carried internally 
F-105D/F: One Mk-28 or B-43 bombs carried internally 
Two Mk-28, or B-43 or B-61 bombs carried externally 


MANUFACTURER: Republic aircraft 
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A F-105 Thunderchief banks to port, giving a near perfect view of its 
underbelly. The F-105 was designed to carry the Mk-28IN nuclear bomb 
and to perform loft bombing. Later, it was equipped to carry conventional 
ordnance, becoming a highly effective tactical fighter/bomber. 

Photo by: U.S. Air Force 


The F-105 Thunderchief was the replacement for the earlier 
F-84 fighter/bombers. Though initially designed to deliver only 
nuclear payloads, in Vietnam it became famous for its conven- 
tional bombing capability. 

The first F-105B was delivered to the Tactical Air Com- 
mand in August of 1958. Though there were some problems with 
this model, the later F-105D proved quite successful, becoming 
the major production model: in Vietnam one wing of F-105Ds, 
the 335 TFW, dropped a total of 202,596 tons of bombs in five 
years (they also shot down 23 Migs). 

By 1970 the F-105G Wild Weasel model had became more 
important than the nuclear capable fighter/bomber variant. Thus, 
by 1975 the remaining F-105s had either been converted into F- 
105Gs or withdrawn from service. 


F-104C/D STARFIGHTER 


SPECIFICATIONS: 
Length: 54 ft 9 in 
Height: 13 ft 6 in 


Span: 21 ft 11 in 
Weight: Max 28,779 Ibs 


PERFORMANCE 
Speed: Max 1,300 MPH Ceiling: 55,000 ft 
Range: 1380 miles 


\ f-104 Starfighter climbs for altitude. The F-104 was an excellent 
lightweight fighter. As a tactical fighter/bomber, however, it was 
extremely limited. 
hoto by: Lockheed Aircraft 
POWERPLANT: A 15,800 lb thrust (afterburner) GE J79-GE-11A tur- 
bojet engine 
\RMAMENT: 920 Ibs of bombs and one 20 mm M-61 Vulcan cannon 
{UCLEAR ORDNANCE: one Mk-28 or B-43 freefall bomb 
\\ANUFACTURER: Lockheed Aircraft 
NOS MANUFACTURED: 741 aircraft total, 77 Cs 


The F-104 was the United States Air Force’s first double 
onic fighter. Regardless of this, however, the fighter only served 
with the Active Air Force from November of 1958 to 1965. 


\ f-104 Starfighter carrying a napalm bomb begins a bombing run over 
‘he Indian Springs Bombing and Gunnery Range. This was a part of the 
fuctical Air Command’s Fighter Weapons Meet (William Tell) at Nellis 

\ lB, Nevada, 15-22 September 1962. 

hoto by: Lockheed Aircraft 
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The F-104C/D Starfighter is the enigma aircraft of this chap- 
ter. Though the F-104 C model is listed as nuclear capable, its 
stated maximum payload weight is half that of the smallest 
nuclear weapon it was supposed to carry. Now, it is true that the 
later F-104G could carry up to two bombs, but this model was 
built entirely in Europe for European Air Forces. 

To add mystery to this subject, in 1961 the Air Force initi- 
ated Operation Grindstone to improve the ground attack capa- 
bility of the F-104C/D aircraft. It is possible that in this program 
the payload capability was increased. Unfortunately, this is only 
speculation. 

Regardless of the mystery over whether this fighter was ever 
nuclear capable, the F-104 is an interesting aircraft. It set seven 
time-to-climb records in its first year of service. Furthermore, it 
set an altitude record of 103,395 ft (that’s 20 miles up). 


F-4 PHANTOM II 


SPECIFICATIONS (F-4C) 
Length: 58 ft 3 in 
Height: 16 ft 6 in 


Span: 38 ft 5 in 
Weight: Max 38,328 Ibs 


PERFORMANCE 
Speed: Max 1,433 MPH Ceiling: 56,000 ft 
Range: 1770 miles, nuclear payload 


POWERPLANT: Two 17,000 lb thrust (in afterburner) GE J79-GE-15 
turbojet engines 


ARMAMENT: 8,250 Ibs of bombs/missiles, or one nuclear bomb. 
Late models equiped with one 20 mm M-61 Vulcan can- 
non. 


NUCLEAR ORDNANCE: Walleye, Mk-28, B-43, B-61 or B-83 bomb. 
The Genie tested. 


MANUFACTURER: McDonnell Aircraft (McDonnell Douglas) 
NOS MANUFACTURED: 5,195 aircraft 


First flown on 27 May 1958, the F-4 Phantom is one of the 
most operated aircraft in the world today. The second most pro- 
duced Western jet fighter, it is in service with 12 nations. 

To list the Phantom’s achievements would fill a good sized 
book, and many people have already done this. For this section, 
however, it will just be noted that the F-4 became operational 
with the U.S. Navy in June of 1961, the Marine Core in 1962, 
and the Air Force in 1963. Since then, these planes have fought 
in two wars and shot down 280 enemy aircraft. 

In the early 1990s, the last Phantom was withdrawn from 
U.S. service. Several countries, however, still operate this air- 
craft and have developed improvement packages to keep it vi- 
able against new fighter designs. Because of this, people can 
expect to see the Phantom flying beyond the year 2,000. 
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Two F-4E Phantom II fighters from the 526th Tactical Fighter Squadron bank over the German countryside. Each plane carries four Sidewinders and four 


Sparrow missiles. 
Photo by: 


AF-4G “Wild Weasel” fighter from the 81st Tactical Fighter Squadron, Spangdahlem Germany. Photo by: U.S. Air Force 
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The A-6 was originally intended to have a tactical nuclear capability. In recent years, however, the carrier force has been stripped of its nuclear weapons. Now 


this aircraft is strictly a conventional bomber. 
Photo by: U.S. Navy 


A-6 INTRUDER 


SPECIFICATIONS (A-6E): 
Length: 58 ft 11 in Span: 35 ft 4 in 
Height: 14 ft 7 in Weight: Max 33,900 Ibs 


PERFORMANCE 
Speed: Max 730 mph Ceiling: 44,000 ft 
Range: 1,500 miles 


POWERPLANT: Two 9,300 Ib thrust Pratt & Whitney J52-P-8B turbo- 
jets 


ARMAMENT: Maximum of 17,280 lbs of conventional bombs or 5 
nuclear devices 


TYPES OF NUCLEAR ORDNANCE: Mk-12, Mk-28, B-43, Mk-57, 
B-61, or B-83 


MANUFACTURER: Grumman Aircraft 
NOS MANUFACTURED: over 350 A-6Es 


The A-6 Intruder is the Navy’s primary long range all weather 
strike aircraft. Though smaller than the A-3 and A-5 bombers, 


this aircraft can carry a conventional bomb load equal to a World 
War II B-17 bomber. 

On | February 1963, the first A-6A was delivered to Navy 
Squadron VA-42. Two years later the aircraft was in combat over 
Vietnam. There its bombing capability earned it the nickname 
“the mini-B-52”: bestowed by the Vietcong. Since Vietnam, this 
aircraft has also seen combat over Grenada, Libya, Lebanon, 
Panama, and the Persian Gulf. 


Two A-6 Intruders carry 1000 Ib. bombs in flight. The A-6 can carry more 
bombs, missiles, and rockets than any other Navy carrier aircraft. In 
Vietnam, the Vietcong called it the mini-B-52. 

Photo by: U.S. Navy 
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The fall of the Soviet Union has significantly effected the 
Navy bomber force. The planned replacement for the A-6, the 
Advanced Tactical Aircraft, has been cancelled: a combination 
of high cost and lack of a threat. The Navy’s carrier based nuclear 
capability was also deleted in 1992. Now without both a nuclear 
capability and a replacement, the A-6 Intruders will be main- 
tained until the F/A-18E/F attack aircraft is deployed. As an in- 
terim measure, the Navy is also considering converting its F-14 
Tomcat fighters into a strike aircraft. 


A-7 CORSAIR II 


SPECIFICATIONS (A-7E): 
Length: 46 ft 1.5 in 
Height: 16 ft .75 in 


Span: 38 ft 9 in 
Weight: Max 42,000 Ibs 


PERFORMANCE 
Speed: Max 691 MPH_ Ceiling: 52,500 ft 
Range: 2240 miles 


POWERPLANT: a 15,000 Ib thrust Allison/Rolls Royce TF41-A-2 tur- 
bofan 


ie 
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ARMAMENT: 15,000 Ibs of bombs/missiles, or four nuclear devices. 
All models equiped with a 20 mm M-61 Vulcan can- 
non. 


TYPES OF NUCLEAR ORDNANCE: either Walleye, Mk-28, B-43, 
Mk-57, B-61 or B-83 


MANUFACTURER: Leng Temco Vought 
NOS MANUFACTURED: 1,500 aircraft 


Derived from the earlier supersonic F-8 Crusader, the A-7 
Corsair II was developed to supplement the Navy’s A-4 Skyhawk 
force. The first aircraft was delivered on 14 October 1966, and 
on 3 December 1967, the first A-7s went into combat over the 
Gulf of Tonkin. The following year the Air Force began operat- 
ing the A-7Ds in place of the A-1 Skyraiders and to supplement 
the F-105s. 

Twenty years after it was deployed, the Navy still operates 
A-7Es with front line units. Some of these aircraft were actually 
deployed in the Persian Gulf War. Since 1992, however, these 
aircraft have lost their nuclear capability and the Air Force air- 
craft have been retired. 


AA-7K trainer in flight. The A-7 was originally designed to supplement the A-4 Skyhawks in Navy service. Later, it was adopted by the Air Force as a loft 


bomber. 
Photo by: U.S. Air Force 
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A F-111a as seen from the front. This tactical fighter/bomber is still the mainstay of the U,S, Air Force tactical force. Though it is expensive to operate, and 


prone to accidents, it is regularly used. 
Photo by: U.S. Air Force 


F-111 ARDVARK 


SPECIFICATIONS (F-111C): 
Length: 73 ft 6 in 
Height: 17 ft 1.5 in 


Span: 63 ft extended 
Weight: Max 91,500 lbs 


PERFORMANCE 
Speed: Mach 1.2 Ceiling: 60,000 ft 
Range: 2,925 miles “combat radius” 


POWERPLANT: Two 25,000 Ib thrust (in afterburner) Pratt & Whitney 
TF30-P-100 turbojets. 


ARMAMENT: 29,000 Ibs of conventional bombs or two nuclear de- 
vices. 
A 20 mm M-61 Vulcan cannon also can be carried in 
the bomb bay. 


TYPES OF NUCLEAR ORDNANCE: two B-43, B-61 or B-83 bombs 


MANUFACTURER: General Dynamics 


NOS MANUFACTURED: 437 aircraft total, 340 Operational in 1984 


The F-111 was the Tactical Air Command’s primary long 
range strike aircraft. It was the replacement for the B-66 strike 
aircraft. 

The F-111 is one of the best, and worst, aircraft to be devel- 
oped in the last 20 years. On the good side, when this aircraft 
was deployed in October 1967, the Air Force had a fighter/bomber 
with superior range and payload to the B-29 bomber. On the bad 
side, because of its revolutionary swing wing design (and the 
politics of the sixties) this fighter had a terrible safety record. 
One Air Force officer has called it the most unforgiving aircraft 
in service. 

The F-111 has been involved in two wars and the bombing 
mission against Libya. In the Persian Gulf war of 1990-91 it was 
a major aircraft, performing bombing missions from bases in 
Turkey. In the immediate future, however, many of its present 
missions will be performed by the B-1B bomber. 

For the present, all European based Air Force fighters will 
retain their nuclear strike capability. The bombs, however, will 
be kept in the United States and only deployed to overseas bases 
in a time of crisis. 


138 ¢ Nuclear Weapons of the United States 


The F-111 can do more than just deliver a nuclear bomb. Here one carries 
GBU glider bombs. During the Gulf War, F-111s carrying these bombs 
destroyed a Iraqi valve station that was dumping oil into the gulf. 

Photo by: Rockwell Int. 


F-16 FALCON 


SPECIFICATIONS: 
Length: 47 ft 7.75 in 
Height: 16 ft 5.25 in 


Span: 32 ft 10 in 
Weight: Max 33,000 Ibs 


PERFORMANCE 
Speed: Max 730 mph 
Range: 1,270 miles 


Ceiling: 44,000 ft 


POWERPLANT: A 25,000 Ib thrust Pratt & Whitney F100-PW-200 
turbofan engine 


ARMAMENT: 12,000 Ibs of conventional bombs/missiles or five 
nuclear bombs. All models equiped with a 20mm M-61 
Vulcan cannon. 


TYPES OF NUCLEAR ORDNANCE: B-43, B-61 or B-83 
MANUFACTURER: General Dynamics 


NOS MANUFACTURED: still in production, over 800 in operation 
with the USAF 


More manueuverable than any other fighter and capable of 
carrying its own weight in ordnance, the F-16 Falcon is the best 
lightweight fighter in the world. 

The F-16 was developed to replace the F-4 Phantom in ac- 
tive units and to modernize the Air Force reserve. It entered op- 
erational service in January of 1979 with the 388th TFW at Hill 
AFB. By 1984 a total of eight wings were equipped with 827 
aircraft in the inventory (this included the last F-105 squadron 
in the ANG). 

For the present, all European based Air Force fighters will 
retain their nuclear strike capability. The bombs, however, will 
be kept in the United States and only deployed to overseas bases 
in a time of crisis. 


A F-16 hits a target with four iron bombs. The F-16 originally was a 
lightweight interceptor. With the C model, however, the plane has become 
a major tactical bomber. In addition to nuclear ordnance, the fighter has 
carried glider bombs, Maverick missiles, and AMRRAM missiles. 

Photo by: General Dynamics 


A F-16 dropping bombs. 
Photo by: General Dynamics 
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A F-15E Strike Eagle. This fighter/bomber variant of the F-15 is the most effective FB in service. It is the second F-15 model to be nuclear capable. 


Photo by: McDonnell Douglas 


F-15C EAGLE 


SPECIFICATIONS: 
Length: 63 ft 9 in 
Height: 18 ft 8 in 


Span: 42 ft 10 in 
Weight: Max 68,000 Ibs 


PERFORMANCE 
Speed: Mach 2.5 
Range: approx 3,000 miles 


Ceiling: 44,000 ft 
POWERPLANT: Two 23,930 Ib thrust (afterburner) Pratt & Whitney 
F100-PW-100 turbofan engines. 

ARMAMENT: 16,000 lbs of conventional bombs/missiles or five 
nuclear bombs. All models equiped with one 20mm 
M-61 Vulcan cannon. 

TYPES OF NUCLEAR ORDNANCE: B-43, B-61 or B-83 

MANUFACTURER: McDonnell Douglas 


NOS MANUFACTURED: still in production. 


The F-15 Eagle is the most powerful all weather fighter in 
use by the United States Air Force. Fielded by four nations, this 


A F-15E Strike Eagle climbs for altitude. This fighter was used exten- 
sively in the Gulf War. Its conventional bombing capability is greater than 
a World War II era heavy bomber. 

Photo by: McDonnell Douglas 
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AF-1SE Strike Eagle at twilight. The F-15E is one of many new fighters whose nuclear capability is a secondary function. This fighter’s primary function is to 
destroy enemy tanks, missile units, and troops with conventional weapons. 
Photo by: McDonnell Douglas 


fighter has earned itself an excellent combat record in three con- 
flicts. 

Though the first F-15 was delivered in November of 1974, 
the first nuclear capable model was the F-15C deployed in June 
of 1979. This fighter, strengthened for heavier loads, can carry 
as much ordnance as a World War Two heavy bomber. When 
equipped with conformal external fuel tanks, it also could fly 
further than earlier models. 

Succeeding the F-15C is the two seater F-15E. This new 
model (60% new components) has new F100-PW-220 engines, 
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A F/A-18 Hornet fighter. This fighter/ bomber has become the jack of all trades for the Navy. It can defend the fleet from enemy fighters, drop conventional 


bombs on enemy targets, and, as a last result, deliver a B-61 nuclear device. 
Photo by: McDonnell Douglas 


24,500 Ib. payload capacity, and a range of 2,700 miles. It first 
went into combat during the Persian Gulf War, where it hunted 
down Iraqi SCUD launchers. In the immediate future this model 
is expected to replace older model F-111 fighter/ bombers. 

For the present, all European based Air Force fighters will 
retain their nuclear strike capability. The bombs, however, will 
be kept in the United States and only deployed to overseas bases 
in a time of crisis. 
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Five F/A-18 fighters in formation. With the removal of the carrier force’s nuclear weapons, the F/A-18s have become conventional fighters, a job it does quite 
well. 
Photo by: McDonnell Douglas 


F/A-18 HORNET 


SPECIFICATIONS: 
Length: 56 ft 
Height: 15 ft 3. in 


Span: 40 ft 4.8 in 
Weight: Max 44,000 Ibs 


PERFORMANCE 
Speed: Mach 1.7 
Range: 1,260 miles 


Ceiling: 44,000 ft 


POWERPLANT: Two 16,000 Ib thrust (in afterburner) GE F404-GE- 
400 turbofan engines 


ARMAMENT: 17,000 Ibs of conventional bombs/missiles or two 
nuclear bombs. All aircraft equipedwith one 20mm M- 
61 Vulcan cannon. 


TYPES OF NUCLEAR ORDNANCE: B-57 or B-61 
MANUFACTURER: McDonnell Douglas 
NOS MANUFACTURED: 1,366 planned 


Developed to replace the A-7 Corsair II and the F-4 Phan- 
tom, the F/A-18 Hornet is the newest all weather fighter in U.S. 
Navy service. 

Derived from the earlier Northrop F-17 lightweight fighter, 
the F/A-18 Hornet has been designed to serve both as an inter- 
ceptor and as a carrier based attack aircraft. Unlike previous 
multi-role aircraft, the fighter and attack versions differ only in 
their external pylons, sensors, and weapons. An F/A-18 config- 
ured as a fighter can be reconfigured to an attack bomber in less 


than an hour. Since 1992, however, the aircraft’s nuclear capa- 
bility has been deleted. 

The first F/A-18 fighters were delivered to the Navy in the 
summer of 1983. The aircraft received its baptism in fire seven 
years later in the Persian Gulf War. During this war one of its 
primary missions was the suppression of Iraqi radar installations 
(Wild Weasel). 

In 1992 the Department Of Defense deleted the U.S. Navy’s 
carrier based nuclear capability. As a result of this the F/A-18 no 
longer is to carry nuclear bombs. 


AV-8B HARRIER II 


SPECIFICATIONS: 
Length: 46 ft 4 in 
Height: 11 ft 7.2 in 


Span: 40 ft 4.8 in 
Weight: Max 29,750 Ibs 


PERFORMANCE 
Speed: Mach 1.1 Ceiling: 44,000 ft 
Range: 691 miles STOL with 7 bombs 


POWERPLANT: A 21,180 Ib thrust Rolls-Royce Pegasus 11 turbofan 
engine 


ARMAMENT: 9,200 lbs of bombs/missiles, or one nuclear bomb, and 
one 20mm M-61 Vulcan cannon 


TYPES OF NUCLEAR ORDNANCE: B-57 or B-61 
MANUFACTURER: McDonnell Douglas 


NOS MANUFACTURED: Unspecified 
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A AV-8B shows its great ordnance capability. The AV-8B was the first vertical takeoff aircraft to be nuclear certified. With the removal of nuclear weapons 


from the navy and the Marines, it also will be the last VSTOL aircraft so certified. 


Photo by: McDonnell Douglas 


The AV-8B is the first vertical launch aircraft capable of 
delivering a nuclear payload. An “Americanised” version of 
Britain’s original AV-8A, this fighter/bomber replaced earlier AV- 
8As used by the Marine Core and older model A-4 Skyhawks. 

Thanks to a new, lightweight composite wing, improved 
avionics, and other changes, the AV-8B is superior to its prede- 
cessor in range, speed, payload, and handling. These new capa- 
bilities, coupled with its vertical or short take-off ability, give 
the Harrier II a strike/response capability beyond that of any 
operational Navy fighter. 


The first AV-8Bs were delivered to the Marine Core in late 
1983 with the first squadron becoming operational in 1985. The 
aircraft received its baptism in fire during the Persian Gulf War, 
to mixed reviews. 

The AV-8B was the first jump jet to be nuclear capable. This 
was due to its Mach | capability: it was the first that could out 
run the bomb shockwave. In 1992, however, the Navy’s carrier 
nuclear capability was deleted, ending this fighter’s nuclear ca- 
pability. 


Photo by: McDonnell Douglas 


A F-117 takes on fuel from a tanker. This fighter/bomber could be nuclear 
capable, but their are no specifics. As a conventional bomber it is a 
specialist: get in undetected, drop one bomb with precision accuracy, and 
then get out unseen. Photo taken during flight to Saudi Arabia prior to 
Desert Storm. 

Photo by: U.S. Air Force 


F-117A Nighthawk 


SPECIFICATIONS: 
Length: 65 ft 11 in 
Height: 12 ft 5 in 


Span: 43 ft 4 in 
Weight: Max 52,500 Ibs 


PERFORMANCE 
Speed: Max 646 MPH Ceiling: unspecified 
Range: 691 miles with 5,000 Ibs of ordnance 


POWERPLANT: Two 10,800 Ib thrust GE F404-GE-F1D2 non- 
afterburning turbofans. 


ARMAMENT: A wide variety of weapons can be carried internally, 
but no more than four bombs. 
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A F-117 as seen from a chase aircraft. The plane is practically invisible to 
radar, making it an effective bomber. For the time being its primary role 
is as a conventional bomber. This photo was taken during the transit to 
Saudia Arabia. 

Photo by: U.S. Air Force 


NUCLEAR ORDNANCE: Possibly B-61, but not specified 
MANUFACTURER: Lockheed Advanced Development Company 
NOS MANUFACTURED: 100 aircraft 


The F-117 is the most famous attack aircraft now in service 
with the United States Air Force. It is the first of the U.S. Air 
Force’s new generation of Stealth aircraft. 

The F-117 is the newest of America’s Black Bird aircraft. 
Developed at Lockheed’s legendary Skunk Works, it was de- 
signed to pass undetected by enemy radar and observer stations. 
As areconnaissance aircraft it is without peer, capable of flying 
over a target without being detected. Its high resolution infrared 
and low light optical cameras can identify camouflaged targets 
at night or in fog. 

As a strike aircraft, however, the F-117 is both lethal and 
limited. It is one of the few attack aircraft that was designed to 
carry a laser designator. This unit is aligned with the optical cam- 
eras, allowing the pilot to designate a target for precission strike 
by laser guided bombs. The problem with the F-117, however, is 
its limited bomb load. Only 5,000 lbs of ordnance, or two 2,000 


A F-117 moves out from its concrete revetments in Saudi Arabia. The 
plane can only carry two 2,000 pound bombs. This limited payload is 
similar to the limited payloads of early F-105 and F3H fighter/bombers. 
Photo by: U.S. Air Force 
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Ib laser guided bombs can be carried. This restricts the fighter to 
only two targets in a single mission. 

Forty F-117s were sent to Saudi Arabia for use in the Per- 
sian Gulf War. There it easily penetrated one of the world’s stron- 
gest air defense systems surrounding Baghdad. During the con- 
flict these planes completed 1,270 missions without the loss of a 
single aircraft. 


F-22A Stealth Fighter 


SPECIFICATIONS: 
Length: 62 ft 1 in 
Height: 16 ft 5 in 


Span: 44 ft 6 in 
Weight: approx 60,000 Ibs 


PERFORMANCE 
Speed: 921 MPH 
Range: unspecified 


Ceiling: unspecified 


POWERPLANT: Two 35,000 Ib thrust class Pratt & Whitney F119- 
PW-100 afterburning turbofans. 


ARMAMENT: Now changing. Presently can carry AMRAAM and 
Sidewinder AAMs. Provisions being made for free-fall 
and other ground attack ordnance. 


TYPES OF NUCLEAR ORDNANCE: Possibly B-61 
MANUFACTURER: Lockheed Aeronautical Systems Company. 
NOS MANUFACTURED: still in testing 


The F-22 is the Air Force’s newest tactical aircraft. Origi- 
nally intended as an interceptor, politics has turned it into a multi- 
role aircraft. 

The F-22 is the slated replacement for early model F-15 and 
F-16 fighters. It incorporates modern radar and electronic sys- 
tems, plus new radar defeating stealth technologies. Its internal 
weapons bay can carry several weapon types, including 
AMRAAM air-to-air missiles and the new JDAM air-to-surface 
missile. 

The F-22 is a victim of the changing world situation. Its 
original mission of defeating such Soviet super-fighters as the 
SU-30 no longer exists. At the same time, however, the world 
situation is not stable. Small brush fire wars appear regularly, 
reguiring the U.S. to impose aerial blockades or attack gurrilla 
units in the field. Thus, the Air Force is trying to turn this fighter 
into a multi-role aircraft, just as they did the F-16 and the F-15. 

Only time will tell if this plane is ever produced in quantity, 
or what roles it will play in the Air Force Arsenal. If this aircraft 
is deployed, however, it is logical to believe that it will be able 
to carry at least one B-61 tactical nuclear bomb. 


The F-22 Stealth fighter. Lockheed’s newest fighter, this aircraft was 
originally to be an interceptor. Military budget cuts, however, have forced 
Lockheed to redesign it to carry ordnance. 

Photo by: Lockheed Aircraft 


The F-22 will carry its ordnance internally, like the F-105 and F-106 
fighters. This will limit the amount of ordnance it can carry during a 
single mission. 

Photo by: Lockheed Aircraft 


The F-22 during landing. Since Air Force fighter/bombers still maintain a 
nuclear capability, if this fighter is deployed as a multi-role aircraft it will 
more than likely be nuclear certified. 

Photo by: Lockheed Aircraft 


Chapter 8 


Ground and Sea-Launched 
Cruise Missiles 


Ground and Sea-launched cruise missiles have been a part 
of the United States nuclear arsenal since the early fifties. They 
are the unmanned bombers of the Air Force and Navy. 

The United States deployed its first cruise missile during 
the second World War. Called Attack Drones, these missiles were 
radio controlled aircraft designed to attack targets by either drop- 
ping bombs or crashing into the target. Though crude and unre- 
liable, these drones did successfully complete attacks on targets 
at Rabaul and Bougainville. 

The success of the attack drones pushed the Navy and the 
Army Air Force to develop new cruise missiles. By the end of 
the war both the Navy and the Army Air Force had begun re- 
search into several types of cruise missiles: cruise missiles for 
launch from ground launchers, aircraft, and ships at sea; cruise 
missiles to attack ships, ground targets, and aircraft; and several 
designs with nuclear warheads. By 1950 these research projects 
had developed into the Matador, Regulus, Snark, Bomarc and 
Navaho cruise missile projects. 

The United States Government’s interest in cruise missiles, 
however, was fickle. After deploying the Regulus and Matador 
missiles, in 1957 the Department of Defense cancelled the Na- 
vaho and the Regulus II. The Kennedy administration then starved 
the Snark program to death, all of this in favor of the ICBM. 
Only the Mace—the Matador’s successor—survived this change 
of attitude, staying in service on launchers in Okinawa until the 
United States returned the island to Japan. 

By the time the Mace missiles were retired, the cruise mis- 
sile had come back into vogue. The Navy was developing the 
Tomahawk and the Air Force had begun research into both the 
Gryphon and the Air Launched Cruise Missile. By the mid-1980s 
these systems were in service, adding a considerable punch to 
the U.S. nuclear force. 

Today, both the U.S. Navy and the U.S. Air Force continue 
to operate nuclear capable cruise missiles. United States B-52s 
carry both ALCMs and the new Advanced Cruise Missile as their 
primary nuclear weapons. Navy submarines are also at sea, car- 
rying nuclear capable Tomahawk land attack missiles: the 
missile’s warheads are kept in storage in the United States. 

The Air-Launched Cruise Missiles- Hound Dog, ALCM and 
ACM-are described in Chapter 6/Air-to-Surface Missiles. The 
BOMARC is described in chapter 11/Anti-Aircraft and Anti-Bal- 
listic Missile systems. 
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MATADOR (MGM-1) 


SPECIFICATIONS: 
Length: 39 ft 6 in 
Diameter: 4 ft 6 in 


Span: 28 ft 7 in 
Weight: 12,000 Ibs 


PERFORMANCE 
Speed: Mach 0.9 (650 mph) Ceiling: 35,000 ft 
over Mach 1 in terminal dive 
Range: 700 miles CEP: best- 1,700 ft 
PROPULSION: Sustainer- a 4,600 Ib thrust Allison J33-A-37 Turbojet 
engine. 
Booster- a55,000 lb thrust Aerojet General solid fuel 
rocket. 2 second burn 


GUIDANCE: Matador A - Radar directed radio command guidance 
system (MSQ) 
Matador C - MSQ plus Shanicle. 


WARHEAD: Conventional explosives, or a single W-5 fission warhead 
of 40 to 50 Kiloton yield. 


CONTRACTOR: Martin Aircraft (now Martin Marietta Corp). 


NOS. MISSILES: 1,200 produced- 150 deployed to Europe, 50 to South 
Korea. 


The Matador was the first guided missile ever deployed by 
the United States Air Force. Until its replacement by the Mace 
in June of 1959, it was the longest range missile in the U.S. 
Arsenal. 

Following the second World War the U.S. Air Force, then 
known as the U.S. Army Air Force, began several missile re- 
search and development programs. The goal of these projects 
was to determine if the technology of the V-1 and V-2 missiles 
was a viable method for delivering nuclear devices. One of these 
programs, code named MX-771, was the Martin Aircraft Mata- 
dor missile program. 

In March of 1946 the Air Force issued Martin Aircraft the 
development contract for the Matador. A year later, construction 
of ten full size dummy missiles began. Made of wood, these 
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A zero length launch test Matador roars into the air at Holloman AFB, 
New Mexico. These early test missiles were nothing more than wood 
gliders with no jet engine or guidance. They were to simply test the 
aerodynamic design and the rocket booster. Note that the vehicle was a 
mid wing design. Later, production Matadors were high wing vehicles. 
Photo by: U.S. Air Force 


missiles were used to test the planned zero length launcher sys- 
tem. That same year, Martin Aircraft also began construction of 
15 XB-61 experimental missiles. These early prototypes used 
on-the-shelf components that were modified as little as possible. 
The first flight of one of these missiles occurred at White Sands 
Missile Range on 20 January 1949. By 1950, testing was under- 
way with YB-61s equipped with the planned guidance system 
(the XB-61’s were radio controlled from the ground). 

By 1951 the flight test program had moved to Patrick AFB, 
Cape Canaveral, Florida. There testing of tactical’models began 
on 21 June 1951. These test models incorporated major design 
changes over the original prototypes, such as a switch from a 
mid-body wing placement to a high wing design. After proving 
these design changes, in December of 1951 the Matador was 
released for mass production!. 

While testing of the Matador was underway, on I Oct 1951, 
the Air Force formed the nations first Matador squadron, the Ist 
Pilotless bomber squadron (light). Three months later the 2nd 
PBS was formed on 10 Jan 1952. These squadrons were trained 
under the supervision of the 6555th Guided Missile Wing. 


Matador A 

The first production model was the Matador “A” or B-61A. 
Though similar in design to manned aircraft, it was built to a 
different set of standards and combat requirements. Because the 
missile was only to be flown once, the Matador was built using 
low cost- low stress- materials. Even the engine was only de- 
signed for 10 hours of operation before replacement. By build- 
ing the missile in this way the cost of the weapon was kept down 
to $76,000, 1/4 the price of a 1950’s fighter/bomber?. 

Another difference was in the vehicle’s high wing, high tail 
design. Most fighters of the period were of either the low wing 
or mid-wing design, which made landing gear easier to design. 
Because the Matador was to be launched from a wheeled- zero 
length- launcher, and not return, the tail and wing had to be high 
to clear the launcher. 


A test B-61 Matador sits at launch angle on its mobile launcher. This 
picture was taken at the Air Force Missile Test Center, Patrick AFB, 
Florida, sometime in the early 1950s. This can be concluded because the 
missile is identified as a B-61 which was an early designation. 

Photo by: U.S. Air Force 


Regardless of these differences however, the Matador was 
technically piloted by a human. The missile was guided to its 
target by radio commands sent from a ground controller. This 
controller kept track of the Matador via a network of land based 
radar stations. Thus, the Matador was nothing more than a nuclear 
tipped, Radio Controlled, bomber. 

The first production Matador “A” was delivered to the Air 
Force in the winter of 1952. The first launch occurred in No- 
vember with squadron training of the two designated units be- 
ginning later that year*. By December of 1953 both units were 
ready for overseas deployment and, on 15 January 1954, the 
squadrons were transferred to the Tactical Air Command. The 
1st PBS (Pilotless Bomber Squadron) then left for Bitburg AFB, 
Germany, on 9 March 1954 (it arrived on March 20th). The 2nd 
PBS followed six months later to Hahn AFB, giving TAC a total 
of 100 Matador missiles in Europe*. 

Nine months after the 2nd Pilotless Bomber Squadron ar- 
rived in Germany, the U.S. Air Force redesignated the Matador 
from Bomber 61A (B-61A) to Tactical Missile 61A or TM-61A. 
As a result of this redesignation, the Ist PBS became the Ist 
Tactical Missile Squadron (TMS) and the 2nd PBS became the 
69th TMS. 

With the deployment of the Matador “A,” the nuclear capa- 
bility of the U.S. Tactical Air Command in Europe increased 
significantly. With these missiles TAC could now strike enemy 
targets that were too heavily defended to use manned aircraft 
against. TAC could also launch a nuclear strike at night, or when 
bad weather had grounded the manned bombers. Finally, because 
the Matador was a mobile weapon, it did not have to stay at U.S. 
airfields until an attack came. Instead, it could be hidden in the 
surrounding countryside, thus preventing an enemy preemptive 
strike. 

Regardless of these new capabilities, the Matador “A” also 
had several significant problems. One problem was that the MSQ 
guidance system limited the Matador’s maximum range to the 
distance at which ground based radars could track the missile. 
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Another problem was that it was fielded in four separate pieces: 
fuselage, wings, warhead and booster. This required the missile 
to be carried on a towed trailer, not on its launcher ready for 
launch. As a result, once it reached its launch site, it took ten 
men and a mobile crane an hour and a half to get the Matador 
ready for launch. 

Because of these problems, in 1954 development was be- 
gun on anew missile, called Matador B. This new model would 
have a self contained guidance system, folding wings, and be 
fielded on its zero length launcher. Development of this model 
was slow however, prompting the Air Force to begin develop- 
ment of the interim Matador C. 


Matador C 


The Matador C was primarily a Matador “A” equipped with the 
new Shanicle guidance system. In this system two ground based 
transmitters, or beacons, were used to create a long range Hy- 
perbolic grid (one beacon controlled range, the other azimuth). 
The missile would then fly along this grid to its intended target. 
Because of this change, the TM-61C had greater accuracy, greater 
resistance to enemy electronic countermeasures, and longer 
range. One other improvement coming from Shanicle was that it 
allowed the ground controllers to operate more than one missile 
at a time. 

The first Matador Cs came into service in 1957 with the 
deployment of the 11th TMS to Europe. Replacement of the ear- 
lier TM-61As at Hahn and Bitburg also began in 1957, and by 
1958 only the TM-61C model was in service. The same year 
TM-61C deployment was completed in Europe, the Air Force 
initiated “Operation Dark Eyes.” During this operation, Mata- 
dor Cs were deployed to South Korea as a nuclear counter to 
North Korea’s conventional forces. These Korean missiles were 
deployed at Osan Air base, Kimpo Airport (Seoul), and Chinchon- 
Ni under the control of the 58th Tactical Missile Group. 

As the last TM-61C was being deployed, the Air Force was 
preparing for its new Mace missile (Matador B). On 18 June 
1958 the 1st TMS at Bitburg was replaced by the 71st Tactical 


A TM-61A Matador attached to the 29th Air Force is ready for launch 
against “Aggressor Forces” in exercise “Sage Brush”, on 29 November 
1955. Originally, the Matador was not to be used in this joint Army-Air 
Force maneuver, held at Fort Polk, Louisiana. Politics intervened, 
however, forcing its use in simulated nuclear strikes. 

Photo by: U.S. Air Force 


Missile Squadron. This new squadron served as the transition 
unit to the Mace. By the end of the year the 69th TMS had also 
been replaced by the 405th TMS and thé 11th by the 822nd TMS. 
Deployment of the Mace then began in June of 1959. By 1961 
the last Matador had been withdrawn from Europe. 

Mace deployment in Asia also began in 1961. The last Mata- 
dor launch—the 286—then occurred on | June 1961. The last 
TM-61C missiles were then removed from South Korea in 1962. 


Notes 

'The military pressures caused by the Korean war caused the Matador to be 
listed as operational on 13 September 1951 prior to it being released for mass 
production. 

The Matador did not use either a rudder, ailerons, or elevators for flight con- 
trols, but instead used a full flying horizontal stabilizer and special snap action 
wing spoilers. 

‘The 2nd PBS launched its first Matador in December 1952. This may have been 
a production missile. 

‘One source states that originally each squadron had 100 missiles but that this 
was reduced to improve maintenance. 


REGULUS 1 (SSM-N-8) 


SPECIFICATIONS: 
Length: 34 ft Span: 21 ft 
Diameter: 8 ft Weight: 14,000 Ibs 


PERFORMANCE 
Speed: 600 mph cruise Ceiling: 40,000 ft 
mach 1.1 in terminal dive 
Range: 575 miles 


POWERPLANT: Sustainer- A 4,600 Ib thrust Allison J33-A-18A tur- 
bojet engine. 

Booster- Two 33,000 Ib thrust Aerojet General solid 
fuel rockets. 


GUIDANCE: radio command system 


WARHEAD: 1954 to 1963 a 40 to 50 kiloton W-5 fission warhead. 
1958 to 1964 a 2 megaton W-27 thermonuclear warhead 
also was available. 


CONTRACTOR: Vought Corp. (now Leng Temco Vought or LTV) 
NOS. MISSILES: 514 produced 


The Regulus | was the first strategic missile ever deployed 
by the United States Navy. It was for use against military targets 
that were too heavily defended to be successfully engaged by 
manned aircraft. 

During the Second World War the Navy began studying 
cruise missiles for striking heavily defended targets. Early ve- 
hicles were remote controlled target drones fitted with either 
bombs or a torpedo. Though crude and unreliable, these early 
cruise missiles were successfully used in a raid on Bougainville 
on 27 September 1944. By 26 October 1944 a total of 48 combat 
launches were completed with 29 reaching their targets. 

After the Bougainville raid, on 17 November 1944 the Navy 
terminated the assault drone program and started a new cruise 
missile program. This program was to determine the feasibility 
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A Regulus 1 cruise missile is prepared for catapult launch from a Navy 
carrier, The Regulus could be launched by carriers either by catapult, 
using this special wheeled dolly, or by a mobile zero length launcher. 
Photo by: LTV 

of launching Army JB-2 cruise missiles (an American copy of 
the V-2) from Navy escort carriers, B-24 bombers (PB4Y-1), 
landing craft, and shore based ramps. In April of the following 
year a cruiser launch capability was added. That same month the 
program was given the official name of Loon. 

After the war and the capture of German Navy documents, 
the U.S. Navy began research into submarine launched missiles. 
On 5 March 1946 approval was given for the conversion of two 
submarines (the Cusk and the Carbonero) to carry, launch, and 
guide the Loon. Seven days later, however, the Loon was offi- 
cially turned into a research vehicle for use in the development 
of the Regulus cruise missile'. Vought Corporation then received 
the Regulus contract in June of 1946. 

The Loon would become the technological foundation for 
the Regulus cruise missile. Launches from the Cusk and 


A Loon is launched from the USS Carbonero (SS-337) at the Naval Air 
Missile Test Center, Point Mugu, California. The Loon pre-tested many of 
the Regulus submarine support systems. It also proved the original radio 
control guidance system. Photo taken in June 1949. 


Photo by: U.S. Navy 


Carbonero would test the planned zero length launcher system, 
the water tight holding hangar, and the radio command guidance 
system. On 22 March 1950, the method of transferring guidance 
control to another sub or plane—essential for the longer range 
Regulus—was also tested. 

These tests also showed the Loon’s problems, the most ob- 
vious being the requirement that the wings be manually attached 
before launch. These problems would guide the designers of the 
Regulus, resulting in a more effective weapon. Testing of the 
Loon was then terminated in March of 1950. 

With the Loon program finished, in 1950 testing of the Regu- 
lus began. Flight testing was done with special missiles equipped 
with retractable landing gear for vehicle recovery. The first suc- 
cessful flight occurred at Edwards AFB? on 29 March 1951. In 
this flight the Regulus successfully took off, circled the field, 
and then landed under remote control from a chase aircraft. 

While flight testing was underway, Full scale dummy ve- 
hicles were testing the support equipment on ships. The first ship 
launch was on 3 November 1952, and the first carrier launch, 
simulating a combat strike, occurred on 16 December from the 
carrier Princeton. In this flight, radio control of the Regulus was 
transferred to a previously launched aircraft. This aircraft then 
guided the missile to its target. 

The Regulus I radio control system, though susceptible to 
jamming, gave the missile a very high accuracy. An excellent 
example of this is the 19 Nov 1957 test flight of a Regulus I from 
the USS Helena. After traveling a distance of 272 miles, the mis- 
sile impacted within 450 feet of its planned target. For the first 
112 miles the missile was controlled by the Helena. The subma- 
rine Cusk then controlled it for 70 miles, where the submarine 
Carbonero took control for the final 90 miles. 

Following the success of the surface ship launch program, 
on 30 March 1953 the Navy announced that production of the 
Regulus was underway. Earlier that month the submarine Tunney 
completed its Regulus conversion, allowing the first submarine 
launch to occur on 15 July 1953. Testing was completed in mid- 

1954, and in May the Regulus Attack Missile (RAM) was de- 
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A Regulus rockets from the fantail of the USS Helena (CA-75), 6 April 
1961. In addition to carriers and submarines, the Regulus could be 
carried by Navy surface combatants. 


Photo by: U.S. Navy 
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A Regulus is ready for launch from the USS Tunny at the Navy test 
range, Point Mugu, 26 August 1954. Here we see the whole system: the 
Regulus missile, the zero-length launcher ramp, and the watertight 
missile housing. The system produced a significant amount of drag on the 
submarine when submerged. 

Photo by: U.S. Navy 


clared operational. Guided Missile Group One (Regulus) was 
then commissioned on 16 September 1955. By 1957 sixteen ships 
carried the Regulus, including ten improved Essex class carri- 
ers’, the cruisers Los Angeles, Helena, Macon, and Toledo; and 
the submarinesTunney and Barbero‘ 

Of all the surface ships that were armed with the Regulus 1, 
the carriers were the most poweful. These ships could launch 
the missile from their catapult launchers using a special three 
wheel dolly (cart). They also could launch the Regulus from 
mobile zero-length launchers positioned on the deck. Thus, these 
ships could fire as many as four missiles at once. Unlike the 
cruisers, they also could control the missiles from launch to im- 
pact by their manned fighters. Regardless of these capabilities, 
however, the Regulus would not be deployed long on the carri- 
ers. 

Though effective with the Regulus, the decks of the Essex 
class carriers would soon be too short to handle Navy Jet fight- 
ers. As a result, by 1960 all but two of them had been redesig- 
nated as helicopter carriers. In this mode they were used in am- 
phibious landings, or in anti-submarine patrols (no strategic strike 
requirement). While the carriers were being withdrawn, the cruis- 
ers Macon and Toledo also had their launchers removed. Thus, 
by 1961 the only surface ships that still operated the Regulus 
were the cruisers Los Angeles and Helena. 

Surprisingly, as the Regulus 1 was being removed from the 
surface ship force, the number of Regulus equipped submarines 
increased. Following the cancellation of the Regulus 2, in 1959 
the submarines designed for this missile—Grayback, Growler, 
and Halibut—were refitted to launch the Regulus 1. The first 
subs designed specifically to launch strategic missiles, the 
Grayback and Growler could each carry four Regulus 1s, hav- 
ing two in each of the subs’ twin forward missile hangars. The 
Tunney and Barbero could only carry two missiles in their single 
hangar. As for the Halibut, the only nuclear powered Regulus 
submarine, it could carry five missiles in its internal hangar. Thus, 
by 1960 the Navy was fielding a total of 17 Regulus missiles, all 
stationed in the Pacific. 

On 25 March 1960, the Halibut launched its first Regulus 
missile. This marked the first launch of a strategic missile from 


A Regulus 1 is loaded aboard theUSS Tunney. Note that the watertight 
housing is partially open. This type of housing could hold two Regulus 1 
missiles. 

Photo by: U.S. Navy 


anuclear submarine. Four months later, the Polaris missile sub- 
marine, USS George Washington, fired its first missile. 

Compared to the Polaris system, the Regulus | was hope- 
lessly obsolete. Every time a Regulus missile was to be fired, its 
submarine had to surface. This made the ship a sitting duck for 
enemy ships and planes. The missiles guidance system could be 
electronically jammed, and the Regulus could not out run en- 
emy planes or anti-aircraft missiles. Thus, following the deploy- 
ment of the first Polaris subs to the Pacific, in 1964 the last Regu- 
lus missile was withdrawn from service. 

At the time of its withdrawal over 1,129 Regulus Is had 
been launched. Most were training missiles with retractable land- 
ing gear and parachutes like the early test missiles. In the years 
that followed, these training missiles were used as target drones 
for Navy fighters and surface-to-air missile systems. 


Notes 

'The primary reason the Loon was abandoned was that it was too small 
to carry either of the two available nuclear warheads. Until the Regulus 
was deployed, however, it did retain a conventional strike capability. 
*Because of its secrecy, whenever the Regulus was outside of its hangar 
at Edwards—and not in the air—a fake cockpit canopy rested on it. 
‘Three of these aircraft carriers are known: the Randolph, Hancock, 
and Princeton. 

‘Five other submarines were equipped with Regulus guidance units to 
guide the missile to its target. These subs were the Cusk, Carbonero, 
Torsk, Argonaut, andRunner. 


REGULUS 2 (SSM-N-9) 


SPECIFICATIONS: 
Length: 57 ft 
Diameter: 6 ft 


Span: 20 ft 
Weight: 23,000 Ibs 


PERFORMANCE 
Speed: Mach 2 
Range: 1,200 miles 


Ceiling: 60,000 ft 
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turbojet engine. 
Photo by: U.S. Navy 


PROPULSION: Sustainer- one 15,000 Ib thrust General Electric J79- 
GE-7 afterburning turbojet. 
Booster- one 115,000 Ib thrust Aerojet General solid 
fuel motor or one 135,000 Ib thrust 
Rocketdyne solid fuel motor. 


GUIDANCE: inertial system by AC Sparkplug 

WARHEAD: A W-27 thermonuclear warhead of megaton yield 
CONTRACTOR: Vought Corp. (now known as Leng Temco Vought) 
NOS. MISSILES: 54 manufactured before program terminated. 


The Regulus 2 is the only supersonic, surface-to-surface 
cruise missile ever deployed by the United States Navy. It was 
to replace the Regulus 1 in the attacking of heavily defended 
strategic targets. 

Even before the Regulus 1 was deployed, by 1953 the Navy 
was aware of this missile’s limitations. Besides being subsonic 
and altitude limited (making it vulnerable to interception), the 
missile’s radio control system was susceptible to electronic jam- 
ming. Additional concerns were the weapon’s limited range (put- 
ting the launching ship, or sub, inside the combat envelope of 
enemy land based aircraft), the amount of time it took to set up 
and launch the missile, and the limited underwater speed of the 
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A Regulus II rockets into the air from a launcher at Point Mugu, 11 May 1964. This was the final production version with the more powerful J79-GE-7 


A Regulus II test missile sits on the lake bed at Edwards AFB. This early 
test vehicle had retractable landing gear so it could be recovered. The 
production missiles had no such landing gear, the space being used for 
fuel. 

Photo by: U.S. Navy 


Chapter 8 ¢ Ground and Sea-Launched Cruise Missiles 151 


A somewhat fuzzy image of a Regulus II during a zero-length launch. 
Though it is questionable if the missile was actually deployed operation- 
ally as a nuclear weapon, the program could have been quickly resur- 
rected as much as five years after it was cancelled. The Mk-27 warhead 
was stockpiled, the submarines were available, and the missile was used 
for several years as a high speed target for Bomarc and Talos missiles. 
Photo by: LTV 


Regulus equipped submarines. Thus, in February of 1953 the 
Navy began a new program designated Regulus 2. 

Contrary to its name, the Regulus 2 is not a modified Regu- 
lus 1. The vehicle was of a completely new design with super- 
sonic speed, longer range, higher flight altitude, an inertial guid- 
ance system and a megaton class warhead. The Regulus 2 also 
would have an automated launch system, allowing the subma- 
rines to fire the missile within a few minutes of reaching the 
surface. 

Testing of the Regulus 2 began at Edwards AFB on 29 May 
1956. Like the earlier Regulus 1, special test missiles equipped 
with landing gear and a parachute braking system were used. 
These test missiles also used a 7,800 Ib. thrust Curtiss Wright J- 
65 turbojet engine, limiting their maximum speed. Testing with 
this model was completed in late 1957. Two years later, on 13 
November 1959, the first Mach 2, 1,000 mile range, Regulus 2 
was launched using the solid fuel booster. The first Mach 2 flight 
was then achieved on 10 December. 

While testing was underway, the Navy began construction 
of the first Regulus 2 submarines. The first of these ships were 
the conventionally powered Grayback and Growler, each hav- 
ing twin, streamlined, forward missile hangars. The third ship 
was the nuclear powered Halibut, equipped with an internal han- 
gar capable of handling two missiles. A prototype automated 
launcher system was also mounted on the LST King County, 
which began testing the Regulus 2 in May of 1958. Testing on 
the conventional powered Grayback then began in July of 1958, 
with the first submarine launch occurring on 18 September 1958. 

By mid-1958 the Navy was planning to deploy the Regulus 
2 on several cruisers (including the nuclear powered Long Beach), 
the conventional submarines Grayback and Growler, and the 
nuclear submarines Halibut, Permit, Plunger, and Barb!. In De- 
cember of 1958, however, budget cuts forced the Navy to cancel 
the weapon in favor of the Polaris SLBM (the Navy was origi- 
nally promised funds for both systems). Construction of the sub- 


marines Permit, Plunger, and Barb, was then cancelled; their hull 
numbers and names transferred to three new Thresher class at- 
tack submarines. The Regulus 2 launcher was also dropped from 
the USS Long Beach, and was replaced by two 5 inch gun tur- 
rets (Navy also considered putting the Polaris on this ship). As 
for the submarines Grayback, Growler and Halibut, they were 
armed with the earlier Regulus 1 missile upon completion. 
Though the Regulus 2 was cancelled in 1958, for several 
years the Navy and the Air Force used the remaining training 
missiles as supersonic target drones. For the Bomarc program 
they were indispensable, completing a total of 46 target flights. 


Notes 

'The original Permit, Plunger, and Barb submarines were to have four missile 
hangars: two in the bow and two abeam of the sail. This would have given these 
submarines twice as many Regulus missiles as the Halibut design. 


SNARK (SM-62) 


SPECIFICATIONS 
Length: 69 ft Span: 42 ft 
Height: 15 ft Weight: 51,000 Ibs 
PERFORMANCE 


Speed: Mach 0.94 
Range: 6,300 miles 


Ceiling: over 60,000 ft 


PROPULSION: Sustainer- a 11,500 Ib thrust Pratt& Whitney J57-P- 
17 Turbojet engine 
Booster- Two 130,000 Ib thrust Allegany Ballis- 
tics solid fuel rocket motors 


GUIDANCE: Inertial system with star tracker 

WARHEAD: one W-39 thermonuclear warhead of 4 megaton yield 
CONTRACTOR: Northrop Aircraft 

NOS. MISSILES: 30 known deployed 


The Snark is the only intercontinental cruise missile that 
has ever been deployed. The first United States missile to travel 
over 5,000 miles, it was quickly outmoded by the ICBM. 

After the second world war, in October of 1945 the Army 
Air Force Technical Service Command began a massive ten year 
research and development effort into guided missiles. In all, be- 
tween fifteen and thirty companies were asked to submit pro- 
posals for the development of one of four missile types. On 9 
January 1946, Northrop Aircraft responded with a proposal for a 
subsonic, six jet cruise missile with a range of 3,000 miles. This 
proposal and one for a supersonic missile, were accepted, and 
on 28 March 1946 the Army Air Force awarded Northrop con- 
tracts for the BOOJUM (the supersonic missile)! and the Snark. 

With the issuing of the contract, construction began on the 
first of sixteen N-25 missiles. Fifty feet long and weighing 28,000 
Ibs., this missile was designed to deliver a Mk-IV nuclear war- 
head a distance of 5,000 miles. The first launch from a rocket 
sled was completed at White Sands on 16 April 1951. By March 
of 1952 a total of twenty-five launches had been completed. By 
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A Northrop Snark launch unit sits at the ready. The Snark was the first 
intercontinental missile the United States deployed. It was the sure thing 
missile: the concept with the best chance for success verses the Atlas long 
shot. Note the shark motif on the auxiliary fuel tank. 

Photo by: Northrop Aircraft 


that time, however, development of this missile had been offi- 
cially ended. 

In 1951 the Air Force issued new range and payload re- 
quirements for the missile (possibly to allow the carrying of a 
hydrogen bomb). To meet these new requirements, Northrop 
enlarged N-25 to 68 feet and 49,000 Ibs. Now called the N-69A, 
this new missile was the aerodynamic test vehicle for the SM-62 
Snark. Flight testing at Cape Canaveral began on 6 August 1953, 
with all missiles being launched from a fixed zerolength launcher. 
By 21 July 1954 a total of 7 launches had been completed (only 
two of the flights were successful)’. Flight testing of the im- 
proved N-69B began on 21 September 1954. The first of five N- 
69C warhead delivery test vehicles was then launched on 10 
February 1955. Thus, by the end of 1955 seventeen Snark test 


vehicles had been launched. Only five, however, could be called 
successful. 

While testing of the N-69C was under way, in May of 1955 
wind tunnel tests showed that the planned terminal dive method 
of warhead delivery was not feasible. Available elevator control 
was not strong enough to maintain the prescribed dive angle: 
this had been confirmed the previous month when on 6 April an 
N-69C broke up during its terminal dive. Because of this prob- 
lem, in June Northrop proposed that the Snark be modified to 
incorporate a ballistic nose drop delivery system. In this method 
the missile’s nose would detach and then drop like a free fall 
bomb onto its target. The change was approved by the Air Force 
in July, and on 26 October 1955 the first modified N-69C was 
flown. Testing of this modified N-69C then ended on 31 Octo- 
ber 1956 after 10 flights. Only 6 were successful. 

One month after the first modified N-69C launch, on 26 
November 1955 flight testing began with the N-69D. Called the 
guidance test vehicle, the N-69D was the first Snark model to 
fly with the 24 hour stellar inertial guidance system planned for 
the operational Snark. Most of the initial flights with this model 
were unsuccessful; this includes an N-69D that refused its de- 
struct command and disappeared over Brazil on 5 December 
1956°. By 20 November 1957, however, a total of 19 flights had 
been completed, of which 14 were successful. This included the 
first all military launch of a Snark on 1 October 1957. 

During testing of the N-69D, on 20 June 1957 the first N- 
69E Operational Concept test vehicle was launched. The proto- 
type for the Snark, this missile was to test the missile’s opera- 
tional capability with the prototype mobile launcher and associ- 
ated support equipment. This version, however, had a horrible 
flight record with only 8 of its 15 flights being succesful before 
testing was completed on 19 September 1958. The N-69E flight 
test program was significant, however, in that it was the first 
Snark model to fly 4,400 miles to Ascension Island. This model 
was also the first Snark to be launched by the 556th Strategic 
Missile Squadron, the nation’s first strategic missile squadron 
(activated on 15 December 1957). 


A Snark just moments before take off. A virtue of the Snark design was its use of solid fuel booster engines. This made the system highly mobile. 
Photo by: Northrop Aircraft 
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A Snark in flight. This missile is of the same type that ended up in a 
Brazilian forest. North American employees working on the competing 
Navaho cruise missile used to say that the State of Florida should re-write 
the beach signs from “Danger, Shark Infested Waters” to “Danger, Snark 
Infested Waters”, due to the high number that fell into the ocean. 

Photo by: Northrop Aircraft 


Following the completion of the N-69E flights, on 23 Octo- 
ber 1958 the N-69D guidance test missiles again took to the air. 
Three of these missiles were used for flight training with the 
556th SMS. The other flights were to test the new Airborne Para- 
bolic Arc Computer system (part of Phase V guidance testing). 
The last N-69D was launched on 16 December 1959. 

With the completion of the N-69E test series, deployment 
of the Snark began. On 1 January 1959 the Air Force activated 
the nation’s first missile wing: the 702nd Strategic Missile Wing, 
Presque Isle, Maine. Three months later, on 1 April the 556th, 
SMS at Patrick AFB was assigned to the 702nd as its first Snark 
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All joking aside, the Snark was a highly developed system. A whole 
launch unit could be air lifted anywhere in the world by a Douglas C-124 
transport aircraft. Here we see a Snark being loaded for shipment to the 
Cape. This mobility could not be matched by either the Navaho or the 
Atlas. 

Photo by: Northrop Aircraft 
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Presque Isle, the operational Snark base, 29 May 1959, Each of these long 
buildings housed 5 missiles and their launchers. Outside were pre- 
surveyed launch circles for immediate use of the Snark launchers. 

Photo by: Northrop Aircraft 


squadron. The first production SM-62A missile was launched at 
Cape Canaveral on 6 April, and the first operational missiles 
arrived at Presque Isle on 27 May. 

With the deployment of the Snark (SM-62A), the U.S. Air 
Force now had an intercontinental nuclear delivery system with 
some unique capabilities. With a radar image 1/20th that of the 
B-52, plus a low altitude approach capability, the SM-62A could 
come within 10 miles of a planned target before being detected 
by ground based radar (one minute from impact). In addition, 
the Snark was both air and ground mobile, allowing the missile 
to be quickly dispersed throughout the nation for protection 
against a preemptive strike. This made it more survivable than 
the earlier fixed base, soft, Atlas D ICBM sites. These capabili- 
ties did much to off set the missile’s vulnerability to heavy tur- 
bulence (bad weather) and surface-to-air missiles. Though many 
authors have stated that the Snark was a failure due to low reli- 
ability, this author views the Snark as no less reliable than the 
early Atlas ICBMs. 

Two months after the first missiles arrived at Presque Isle, 
on 15 July 1959 the Air Force inactivated the 556th SMS. As a 
result of this action, and the cancellation of the 702nd Missile 
Maintenance Squadron, all operational and maintenance func- 
tions were now handled by the wing’s deputy commander for 
missiles. In addition, all later training and test flights of the Snark 
were handled directly by the Wing. 

With the 702nd SMW now completely in charge of the 
Snark, on 6 November 1959 a production Snark was launched 
carrying the new Airborne Parabolic Arc Computer, or APAC. A 
total of 14 test flights were completed with this modified missile 
by 5 December 1960 (the Wing was given technical support for 
the last five flights by Northrop). Before this, on 18 March 1960, 
the first Snark went on alert at Presque Isle. Thirteen Snarks 
were operational at Presque Isle by December of 1959, increas- 
ing to 30 missiles by December of 1960. Headquarters SAC then 
declared the 702nd SMW operational on 28 February 1961. 

One month after the base was declared operational, on 28 
March 1961 President Kennedy directed that the Snark be phased 
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out. According to the president it was “obsolete and of marginal 
military value*.” Withdrawal began immediately, and on 25 June 
1961, less then four months after the unit was declared opera- 
tional, the 702nd SMW was inactivated. 


Notes 

'This program was ended some time before 1954. 

*During the N-69C test period, on 13 May 1955, the last N-69A was flown. 
Though reasonably successful, the flight was cut short when the missile collided 
with its T-33 photo plane. 

3This Snark was found by a Brazilian farmer in January 1983. 

‘In the same speech Kennedy also cancelled the XB-70 bomber, ended produc- 


tion of the B-52 and B-58 bombers, and accelerated the retirement of the B-47. 


MACE (MGM-13) 


SPECIFICATIONS: 
Length: 44 ft 9 in 
Diameter: 4 ft 6 in 


Span: 18 ft 2 in 
Weight: 13,800 Ibs 


PERFORMANCE 
Speed: Mach 2.8 
Range: Mace A- 800 miles 
Mace B- 1,500 miles 


Ceiling: over 40,000 ft 


PROPULSION: Sustainer- a 5,200 Ib thrust Allison J33-A-41 turbojet 
engine. 
Booster- a 50,000 Ib thrust Thiokol solid fuel rocket 
motor. 


GUIDANCE: Mace A- Goodyear ATRAN, Automatic Terrain Recog- 
nition and Navigation system. 
Mace B- AC Spark Plug inertial guidance system. 


WARHEAD: Conventional explosives or a single 2 Mt W-28 fusion 
warhead. 


CONTRACTOR: Martin Marietta Corp 


NOS. MISSILES: over 1,000 produced- 300 deployed to Europe, 100 
to Okinawa, Japan 


The Mace was the third GLCM to be deployed by the U.S. 
Air Force. An advanced version of the Matador, this weapon 
was the most powerful missile ever deployed by the Tactical Air 
Command. 

Though the Matador was a powerful missile, it had several 
operational problems. Though accurate, its ground based guid- 
ance system was susceptible to electronic jamming. The weapon 
also was cumbersome to move, and took over an hour and a half 
to assemble for launch. So significant was this mobility problem 
that the Air Force considered replacing the Matador with the 
Navy’s Regulus | missile. To rectify these problems, in 1954 
Martin Aircraft began development of an improved model. This 
missile would have a self contained guidance system, folding 
wings, and a special towed launcher, all to improve response 
time. Designated the Matador B, flight testing of this new model 
began in 1956 at Holloman AFB, White Sands Missile Range. 

Development of the Matador B ended in 1957 with produc- 
tion starting in the fall of that year. The next year the Air Force 


A Mace B missile roars from a hardened launcher at Cape Canaveral, 31 
October 1962. The Mace cruise missiles were the most important strategic 
missiles available to Air Force field commanders in Europe or the Pacific. 
Photo by: U.S. Air Force 

decided there were enough differences between this missile and 
the Matador C to warrant a new designation. Thus, in the spring 
of 1958 the Matador B was renamed the TM-76A Mace (the 
first launch under this new title was on 10 June 1958). The first 
Mace missiles were then delivered to their European based squad- 
rons in June of 1959. 


MACEA 

The first Mace missiles to be deployed were the TM-76A or 
Mace “A.” Though similar in basic design to the earlier 
Matador’s, these new missiles were 5 feet longer. This fuselage 
extension added enough fuel to the missile to extend its range to 
800 miles. With this improved range the Mace was also carried 
fully assembled on its zero length launcher (only the booster 


A Mace A rockets past three other Mace A missiles during a live firing at 
White Sands. The Mace A was launched at White Sands because its range 
was just short enough to stay within the White Sands area. The longer 
range Mace B had to be tested at the Cape. Note that the three other 
missiles do not as yet have their rocket boosters attached. 


Photo by: U.S. Air Force 
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had to be attached). Finally, the Mace also carried the lighter, 
more powerful Mk-28 fusion bomb. This device had 40 times 
the firepower of the Matador warhead. 

Probably the most significant change of all, however, was 
the addition of the ATRAN guidance system. This guidance sys- 
tem was a radar terrain matching system similar to modern 
TERCOM guidance units. At predetermined intervals, the mis- 
sile would scan the earth for certain preprogrammed topographi- 
cal landmarks. The image produced by this scan would then be 
compared to an image imprinted on a film strip inside the guid- 
ance computer. The guidance computer would then adjust the 
missile’s course until the radar image matched the film strip image 
perfectly. Using this film map system it was possible to program 
the Mace to go around defense systems and even change alti- 
tude automatically. 

The first 50 Mace missiles were deployed with the 71st TMS 
at Bitburg AFB. By 1961 the Mace “A” had completely replaced 
the Matador missiles deployed with this unit, as well as the Mata- 
dors deployed with the 405th TMS at Hahn and the 822nd at 
Sembach. By 1962 the Air Force had also added three more Mace 
squadrons—the 89th TMS at Hahn, and the 823rd and 887th at 
Sembach. This made for a total Mace “A” force of 300 missiles. 


MACE B 
While the Mace “A” was being deployed, back in 1959 work 
began on an even longer range missile. Called the Mace B, this 
missile differed primarily in its use of an inertial guidance unit. 
By using Inertial, however, the Mace B had almost twice the 
range of the Mace “A”, allowing the missile to reach military 
targets deep inside the Soviet Union. 

The switch to inertial, however, made the Mace B a fixed 
missile system. For the inertial system to be accurate the missile’s 


The author personally loves this picture. The nose of this missile is 
covered with the names of Air Force personnel that worked to launch this 
Mace B. Photo taken 18 July 1961. Crew #18: Capt Eastman, T/Sgt 
McBride, #1 Lowery, #2 Darnell, #3 Billings, #4 Tidwell, #5 Langner. 
Crews #19 and 20 helped “Reluctantly”. Crew # 17 made it work: Spt 
Robinson, Capt Wood, T/Sgt Lubk, S/Sgt Padgett, S/Sgt Shriner, S/Sgt 
Guider, Casian, Hoffman, Hunter, and Davis. Also listed are a Webber 
and Johnson. When one considers all the people necessary to debug this 
vehicle, maybe they should have burned it. No information as to how 
successful the flight was. 

Photo by: U.S. Air Force 


A Mace B roars from a hardened launcher at the Cape in mid-1963. A 
crew from the 4504th Missile Training Wing did the launch. The Mace B 
had a long service life in the Pacific, where it was deployed on Okinawa 
while the island was controlled by the United States. 

Photo by: U.S. Air Force 


launching point had to be known precisely. This could only be 
done with an accurate surveying of the launch site and was a 
problem encountered by Army missiles. Neither the Mace “A” 
or the Matador had this problem because their guidance systems 
received outside inputs. As a result of this the Mace B was de- 
ployed in hardened surface shelters for protection from conven- 
tional weapons. As a compensation, the hardened shelters gave 
the Mace B a rapid launch capability. 

The first Mace B launch from the prototype hardened 
launcher at Cape Canaveral occurred on 11 July 1960. The fol- 
lowing year, after the activation of the 498th Tactical Missile 
Group, on 8 February 1961 Mace Bs were deployed to Okinawa, 
Japan, to counter China’s nuclear forces. The operating sites on 
Okinawa included Bolo Point, Motobu Quarry, and the U.S. Army 
Easely Range areas. 

Deployment of the Mace B in Europe was not as swift as in 
Asia. Because of construction problems, it was not until Sep- 
tember 1965 that the planned fifty Mace B launchers were op- 
erational. These missiles were with the 71st TMS at Bitburg AFB, 
replacing the Mace “A” missiles deployed there. 

While the Mace B was being deployed, in 1965 Secretary 
of Defense Robert S. McNamara assigned the Army’s Pershing 
missiles a Quick Reaction Alert capability. The reason he gave 
for this action was that by having a high speed launch ability the 
Pershing could then replace the Mace missiles. No notice was 
taken, however, that the Pershing had only half the range of the 
Mace “A” and almost a quarter that of the Mace B. Withdrawal 
of the Mace “A” began shortly after this order was given, and by 
September of 1966 only the Mace B unit at Bitburg was opera- 
tional. These Mace missiles would remain in service until March 
of 1969, the month the improved Pershings arrived in Europe. 
After this, on 30 April 1969, the 71st TMS was deactivated. 

The Mace B missiles deployed in Okinawa remained in ser- 
vice two years longer than their European counterparts. Then, in 
preparation for the return of Okinawa to Japan, in 1971 the 498th 
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TMG was inactivated. Japan then took custody of the island on 
15 May 1972. 

After retirement, most of the Mace “A” and B missiles were 
disposed of as drone targets for Army Surface-to-Air Missile 
tests. Some, however, did make it to museums where they are on 
display today. 


TOMAHAWK (BMG-109) 


SPECIFICATIONS: 
Length: 18 ft 2.4 in 
With Booster: 20 ft 6 in 
Diameter: 21 in 


Span: 8 ft 7 in 
Weight: 2,650 Ibs. 
With Booster- 3,200 Ibs 
With Capsule- 4,200 lbs 


PERFORMANCE 
Speed: Mach 0.7 
Range: Antiship- 287 miles 
Land Attack Conventional- 863.6 miles 
Land Attack Nuclear- 1550 miles 


PROPULSION: Missile- a 600 lb thrust Williams F107-WR-102 Tur- 
bofan engine 
Booster- a 7,000 Ib thrust Atlantic Research solid fuel 
motor 


GUIDANCE: Land attack versions use an inertial system with 
TERCOM and DSMAC. 
Anti-ship versions also have a modified Harpoon active 
radar seeker unit. 
All guidance units manufactured by McDonnell Dou- 
glas Astronautics. . 


WARHEAD: either a 200 kt W-80 Thermonuclear warhead or 1,000 
Ibs of conventional explosives. 


CONTRACTOR: General Dynamics Convair Division/ McDonald 
Douglas Astronautics 


NOS. MISSILES: 4080 missiles produced before the Persian Gulf War. 
Only 400 W-80 warheads were stockpiled for the 
Tomahawk. 


The Tomahawk cruise missile is the newest cruise type 
weapon to be deployed by the United States Navy. With this 
weapon U.S. Navy cruisers, destroyers, and attack submarines 
now have a nuclear strike capability against strategic land tar- 
gets. 

Following the cancellation of the Regulus 2 in 1959, the 
U.S. Navy redirected its missile research towards the develop- 
ment of Strategic and Tactical ballistic missiles. The Soviet 
Union, on the other hand, continued its duel track research into 
both ballistic and cruise missiles. As a result, they achieved sev- 
eral major improvements in their sea-launched cruise missiles. 

Initially, western military analysts were unimpressed by 
these improvements. To many these were minor improvements, 
or cosmetic changes, embellished by Soviet propaganda. Then, 
on 21 October 1967, the 2,550 ton Israeli Destroyer Eliat was 
sunk by an Egyptian patrol boat firing Soviet Styx anti-ship cruise 
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A Tomahawk cruise missile is moved inside the General Dynamics 
production facility at San Diego, California 
Photo by: General Dynamics 


missiles'. Within a year NATO nations were developing their 
own anti-ship cruise missiles. This included the United States 
Navy, who started the Harpoon program in 1968. 

While development of the Harpoon was under way, in 1970 
the Navy concluded that an even more powerful, extended range, 
Harpoon was possible. A year later the Navy also began study- 
ing the feasibility of two new strategic cruise missiles. The first 
was a 3,000 mile range weapon, launched from Polaris missile 
tubes. The other was a smaller, shorter range missile for launch 
from Navy torpedo tubes. After an extensive in-house study of 
these designs, on 2 June 1972 the Navy selected the torpedo 
tube missile. The extended range Harpoon program was then 
merged with the strategic missile on 6 November, and in De- 
cember the U.S. Navy issued limited design contracts to Boeing, 
LTV, General Dynamics, Lockheed, and McDonnell Douglas for 
the new weapon. 


A multi-view of a Tomahawk hitting a concrete bunker on San Clemente 
island. An early test of the missile. 
Photo by: General Dynamics 
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A series of photos showing a Tomahawk breaking the surface after launch 
from a submarine. 
Photo by: General Dynamics 

Though Boeing declined to participate, by August 1973 the 
remaining companies had submitted their designs for the new 
missile. After an extensive review, in January 1974 the Navy 
selected the General Dynamics and LTV missiles for continued 
development. Two years later, on 17 March 1976, the Navy offi- 


A launch from the armored Box launcher. This launcher allowed the 
Navy to quickly deploy the Tomahawk on Navy surface ships. It was used 
on destroyers, cruisers, and battleships. This particular launcher is on the 
destroyer Merrill. 

Photo by: General Dynamics 


cially selected the General Dynamics Tomahawk Sea-Launched 
Cruise Missile (SLCM). 

Testing of the Tomahawk began immediately with the first 
powered flight occurring on 29 March 1976. The first fully guided 
flight was completed on 5 June with the first TERCOM terrain 
avoidance flight being completed on 16 July. A simulated land 
atack was held on 30 September, and a simulated anti-ship at- 
tack occurred on 14 October. The first inflight engine start was 
achieved on 15 November 1976, and on 31 January 1977 a Toma- 
hawk with TERCOM demonstrated precision accuracy against 
a simulated ground target'. The first full scale booster/cruise flight 
was then completed on 24 February 1977. 

The rest of 1977 was marred by minor technical gliches in 
the missile and certain testing equipment. In January 1978, how- 
ever, the Tomahawk began a ten month, 8 flight test series to 
determine its survivability against present Warsaw Pact air de- 
fense systems. The following month, on 2 February, the first 
Tomahawk submarine launch was completed from the USS Barb. 
That day the Barb launched two Tomahawks, a land attack and 
an anti-ship. Three months later a land attack missile success- 
fully delivered a load of submunitions against a simulated air- 
field at White Sands. Phase II survivability testing against im- 
proved Soviet defenses then began in December 1978. Finally, 
in January 1979, installation of the first armored box launcher 
began on the destroyer Merrill (DD-976). 

Back in January of 1977 the Carter administration combined 
the Tomahawk and the Air Force ALCM into a single project, 
called the Joint Cruise Missile Project (JCMP). This new project 
was to “realize the cost savings inherent in common component 
development and testing, resource sharing and quantity manu- 
facturing”. To acomplish this, JCMP would have the two mis- 
siles use the same components and have the same performance 
(see ALCM). JCMP also would conduct a 10 missile competi- 
tive flyoff to determine which design would then be deployed in 
the Air Force’s B-52 bombers (Carter hoped that the Tomahawk 
would win). The flyoff began on 1 July 1979 and was completed 
on 8 February 1979. 

While the Tomahawk ALCM was competing with the Air 
Force ALCM, development of the Tomahawk SLCM continued. 
The first successful vertical launch of a Tomahawk Anti-Ship 


Four photos showing a single Tomahawk attacking three separate targets 
with submunitions. With the removal and storage of the Tomahawk’s 
nuclear warheads, the weapon is now a conventional weapon. 

Photo by: General Dynamics 
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warships and submarines. 
Photo by: U.S. Navy 


Missile (TASM) was completed from a ground launcher on 13 
December 1979. The first Digital Scene Matching Area Correlator 
(DSMAC) flight occurred on 15 February 1980, and the first 
launch from the prototype armored box launcher was completed 
on March 13. Six days later the destroyer Merrill inaugurated 
the start of Operational Evaluation (OPEVAL) with the first sur- 
face ship launch of a Tomahawk (the 50th Tomahawk flight). 
While ship testing was underway, on 25 March 1980 it was 
announced that the AGM-86B ALCM had been selected for use 
by the Air Force. Though this meant an end to the Tomahawk 
ALCM, General Dynamics could now concentrate on develop- 
ing the SLCM and the new Gryphon Ground Launched Cruise 
Missile. Three months later, on 6 June 1980, the submarine 
Guitarro (SSN 665) inaugurated the start of submarine OPEVAL 
with the first submarine launch of a production missile. The first 
Tomahawk system test using flight data supplied by a Theater 


Previous: A special airburst Tomahawk destroys an old Navy A-5 
Vigilante. Today the Tomahawk can attack targets in many ways. It is one 
of the most flexible weapons in the Navy arsenal. 

Photo by: General Dynamics 


A vertical launch Tomahawk roars from the deck of the USS Norton Sound. The vertical launch Tomahawk is a major weapon of VLS equipped Navy 


Mission Planning Center was then completed on 15 February 
1981. 

Though OPEVAL was not completed until April of 1984, in 
March of 1983 the USS Merrill was released for operational duty. 
The Navy received its second ship on 10 May when the USS 
New Jersey launched its first Tomahawk missile. Six months 
later, after completing OPEVAL on the USS Guitarro, the Toma- 
hawk submarine launched anti-ship cruise missile achieved Ini- 
tial Operational Capability. 

Though Tomahawk missiles were in service by the winter of 
1983, it was not until June of 1984 that the Nuclear tipped Toma- 
hawk Land Attack missile (TLAM/N) reached the fleet. 

The arming of the Battleship New Jersey, the Destroyer 
Merrill, and the Submarine Guitarro with the Tomahawk was 
just the beginning of Tomahawk deployment. Using the Armored 
Box Launcher, the Navy armed the four Battleships (32 missiles 
each), the cruiser Long Beach (8 missiles), four Virgina class 
cruisers (16 missiles), and several Spruance class destroyers (4 
to 8 missiles). All Sturgeon and Los Angeles class of attack subs 
were equipped to launch Tomahawks from their torpedo tubes. 
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Several Los Angeles class subs, Ticonderoga class cruisers (24 
maximum), Spruance class destroyers (16 maximum), and all 
Arleigh Burk class destroyers were armed with vertical launch 
Tomahawks. 

By deploying the Tomahawk the Navy improved the com- 
bat capabilities of these ships. With the TLAM/N Navy surface 
ships and submarines can now engage tactical and strategic tar- 
gets that previously required the use of carrier aircraft or ballis- 
tic missile submarines. With the TLAM/C (C for Conventional) 
these ships can now also give long range, pin point support of 
U.S. ground forces, or suppress enemy air defenses for Navy 
aircraft. Finally, the TASM gives these ships a long range anti- 
ship capability equal to that of the Carriers and the Battleships. 
The best description of all this would be that by deploying the 
Tomahawk the Navy has turned each of these ships into a small 
aircraft carrier. 

An integral part of the Tomahawk land attack missile sys- 
tem are the two Theater Mission Planning Centers at Norfolk, 
Virginia, and Hawaii. These centers maintain data files on vari- 
ous areas of the world (terrain features, known defenses, and 
TERCOM maps) for use in determining the most survivable route 
the missile can fly to a specific target. These centers also have a 
Rapid Strike programming system to convert Reconnaissance 
photos into digital images for the DSMAC system. This data is 
then transmitted to the Weapons Control System of a Tomahawk 
ship in that combat zone. This ship then programs, powers, and 
launches a Tomahawk. 

Development of the Tomahawk has not ended with its de- 
ployment. In June 1984 a Tomahawk land attack missile suc- 
cessfully demonstrated the new terminal dive attack mode. In 
February of the next year a new anti-ship sea-skimming missile 
was tested with a re-attack, or circling, mode. That same year, 
on 31 May 1985, the first vertical launch of a Tomahawk was 
completed from the USS Norton Sound. This allowed the verti- 
cal launch Tomahawk to achieve IOC in 1989. The first capsule, 
or vertical launch, of a Tomahawk from a Los Angeles class 
submarine was then successfully completed in November of 
1986. 

Because of the signing of the INF Treaty in 1989 and the 
fall of the Soviet empire, in 1990 all Tomahawk nuclear war- 
heads were placed in storage. At the present there are no plans to 
rearm the Tomahawks with this warhead. 


'Two missiles hit the Eliat, the last being fatal. Only 150 of the ship’s 200 man 
crew survived. 
217 Tomahawk evaluation flights completed by January 1977. 


GLCM (BGM-109G) 


SPECIFICATIONS: 
Length: missile- 18 ft 2 in Weight: missile- 2,650 Ibs 
with booster- 20 ft 6 in with booster- 3,200 Ibs 
Diameter: 1 ft9 in Span: 8 ft 7 in 


PERFORMANCE 
Speed: Approx 500 MPH Ceiling: from 10 ft to 500 ft 
Range: 1,500 miles CEP: 100 ft. 


PROPULSION: Sustainer-a 600 Ib thrust F107-WR-102 turbofan en- 
gine 
Booster- a 7,000 Ib solid fuel rocket motor 


GUIDANCE: McDonnell Douglas inertial system with TERCOM 
WARHEAD: Single W-84 fusion warhead of 80 Kiloton yield 
CONTRACTOR: General Dynamics and McDonnell Douglas 
NOS. MISSILES: 464 were deployed in Western Europe 


The BGM-109G is the most recent Ground Launched Cruise 
Missile to be deployed by the U.S. Air Force. It was designed to 
replace manned aircraft in the attacking of fixed military tar- 
gets. 

Even before the last Mace missile was retired, by 1971 the 
U.S. Air Force was considering the possibility of developing a 
new Ground Launched Cruise Missile. The plan was to use new, 
small turbofan motors, TERCOM precision guidance systems, 
and compact thermonuclear warheads to produce a highly mo- 
bile weapon system. The Navy’s Sea-Launched Cruise Missile 
program, and the Air Force’s own ALCM project, stimulated 
interest in a new GLCM, and by late 1976 the Air Force was 
actively courting congress for permission to develop such a 
weapon. Approval was given in January of 1977, but with th 
stipulation that the weapon be an adaptation of the Navy’s BGM- 
109 Tomahawk cruise missile. As a result, the Air Force became 
actively involved in the Tomahawk cruise missile program. 


A GLCM just moments after leaving its mobile launcher. 
Photo by: U.S. Air Force 
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Dugway Utah, a Gryphon is launched from a TEL unit, 28 May 1980. 
Nearby is the Launch Control Center or LCC. 
Photo by: Department of Defense 


The Air Force’s role in the Tomahawk program was not to 
assist in the development of the missile. Instead, it was to de- 
velop the mobile launcher and Launch Control Center (LCC) 
needed to make the weapon land mobile (for a history of the 
Tomahawk flight test program see SLCM section). Vehicle de- 
velopment began in October of 1977 and by early 1980 field 


The nose of this GLCM is just appearing out of the TEL unit. 
Photo by: U.S. Air Force 


A TEL unit in a forest area. The GLCM fire units were relatively easy to 
conceal compared to earlier systems like the Mace A. It also was fully air 
mobile in C-130 transports. 

Photo by: U.S. Air Force 


trials were underway with the prototype launcher, or TEL (Trans- 
porter/ Erector/Launcher). The first launch from this vehicle was 
on 16 May 1980. Two years later the first launch using guidance 
data from a mobile LCC occurred on 25 February 1982. Opera- 
tional Evaluation testing of the GLCM then began on 19 May 
1982. 


Another angle on a Gryphon launch. 
Photo by: U.S. Air Force 
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While development of the GLCM was underway, on 12 
December 1979 NATO decided to include the GLCM as part of 
its theater nuclear force modernization. Under this program, 464 
missiles were to replace manned aircraft in the attacking of fixed 
military targets in eastern Europe and the USSR. Once these 
targets were covered by the missiles, NATO would then use the 
bombers to find and attack the new—mobile—SS-20 missiles. 
As part of this agreement, however, GLCM deployment was not 
to increase the number of nuclear weapons in Europe. Thus, 
s the GLCMs were deployed, other U.S. nuclear weapons were 
withdrawn from service. 

The first GLCMs arrived at Greenham Common Air base in 
December of 1983. Over the next three years GLCMs were also 
deployed to Comiso, Sicily, in March 1984; Florennes, Belgium, 
in March 1985; and Hahn AFB, Germany, in March 1986!. The 
unit sent to Hahn was later transferred to Wueschheim Air Sta- 
tion, Germany. 

The GLCM was deployed in flights consisting of 69 Air 
Force personnel, two Launch Control Centers (one primary, one 
backup), 16 support vehicles, and four TEL vehicles. Each TEL 


(56 feet long, 8 feet wide and weighing 80,000 lbs) could carry 
four missiles, giving the flight a total of 16 missiles. During 
Peacetime these flights would remain at their main base inside 
shelters built to withstand a massive conventional attack. If an 
international crisis occurred, however, the individual flights 
would have been dispersed to the surrounding countryside. Each 
flight would then assemble at a specific location into a 4X1 mis- 
sile site: a LCC surrounded by four satellite launchers, connected 
by a fiberoptic cable. 

On 8 December 1987, the United States operated 96 GLCMs 
at Greenham Common, 18 at MolesWorth AFB, Great Britain, 
96 at Comiso, Sicily, 16 at Florennes, and 48 at Wueschheim (a 
total of 17 flights). On that day, however, the United States and 
the USSR signed the treaty eliminating both Intermediate and 
Shorter-range missiles from Europe. As a result of this agree- 
ment, a three year controlled withdrawal of the GLCM began in 
1988. The last GLCM was retirerd from Europe on 1 May 1991. 


Notes 
'The squadron sent to Hahn also was given the designation the 89th TMS. This 
was the same designation as the earlier Mace unit. 
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Chapter 9 


Intermediate and Medium Range 
Ballistic Missiles 


For three decades Intermediate and Medium Range Ballis- 
tic Missiles played an important role in the United States nuclear 
arsenal. Along with the Ground Launched Cruise Missiles, they 
were the strategic nuclear weapons operated by our overseas 
forces. 

IRBMs and MRBMs filled the range gap between the U.S. 
Army’s Short Range Ballistic Missiles and the Air Force’s 6,000 
mile range ICBMs. Relatively inaccurate (with the exception of 
the Pershing II), but armed with powerful nuclear warheads, they 
were primarily for use against major cities and military bases. 
The Medium Range missiles could reach major cities in East 
Germany, Czechoslovakia, and later Western Poland. The IRBMs 
based in England, Italy, and Turkey could also attack these tar- 
gets, plus major cities and military installations in the Ukraine, 
Bylorussia, and the Baltic states. It was this ability to attack tar- 
gets inside the territorial boundaries of the Soviet Union that 
caused the IRBMs to be designated Strategic weapons. Inversely, 
the MRBMs were designated Tactical weapons even though they 
were as destructive as the IRBMs. 

The IRBMs were a short term weapon system, retired soon 
after the first ICBMs became operational. As for the Medium 
Range Ballistic Missiles, until the 1987 INF treaty the Army 
was allowed to maintain them as their strategic nuclear system. 
After the INF treaty the Army’s MRBMs were retired. 


REDSTONE (SSM-A-14) 


SPECIFICATIONS: 
Length: 69 ft 4 in 
Diameter: 70 in 


Span: 12 ft 
Weight: 61,346 Ibs 


PERFORMANCE 
Speed: Max- Mach 5.5, Impact- Mach 2.3 Ceiling: 34 to 57 miles 
Range: 57.6 to 201.5 miles CEP: 980 ft 


PROPULSION: a 75,000 Ib thrust North American Rocketdyne A-6 
liquid fuel rocket engine. The fuel was a 1.28 to | mix- 
ture of liquid oxygen (LOX) and Kerosene. 


An old and yellowed photo of a Redstone test missile lifting off from a pad 
at White Sands missile range. You can tell it is a test missile by its 
markings. Note the fins one third of the way down the body. These are the 
warhead control fins that stabilize the warhead during the final phase of 
flight. 

Photo by: U.S. Army, Redstone Arsenal 
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GUIDANCE: inertial 


WARHEAD: a4 megaton W-39 thermonuclear warhead (payload weight 
6,305 Ibs). 


CONTRACTOR: Chrysler 


The Redstone was the first Medium Range Ballistic Missile 
ever deployed by the U.S. Army. Though it was an awkward 
weapon to use, it played a major role in the United States space 
program. 

On 20 November 1944, the Army issued General Electric a 
contract to study and develop long range guided missiles. Called 
the Hermes project, this program would have many sub-projects. 
One such project was the Hermes C-1, a 500 mile range surface- 
to-surface missile begun in June of 1946. The following year, 
however, the project was greatly delayed due to a lack of basic 
technical data on high velocity missiles. A further delay was 
caused by a lack of funding, the result of post war Government 
cutbacks. As a result, by 1949 little work had been achieved 
towards a 500 mile range missile. 

The 29 August 1949 detonation of the Soviet Union’s first 
nuclear device, plus the start of the Korean War on 25 June 1950, 
forced Congress to increase military spending. With this new 
money the Hermes C-1 project was revitalized and, on 11 Sep- 


The white smoke of engine exhaust nearly envelopes this Redstone missile 
during a launch. The Redstone had a liftoff acceleration of just over 1 G, 
making for a very slow ascent. 

Photo by: U.S. Army, White Sands Missile Range 


tember 1950, the U.S. Army Ordnance Core transferred the whole 
project to Redstone Arsenal. There the Hermes engineers joined 
Werner Von Braun’s engineers to develop a 500 mile range sur- 
face-to-surface missile'. 

Five months after the move the payload requirement for the 
missile was increased ten fold. This increase in payload reduced 
the weapon’s range by half to 250 miles. Research and develop- 
ment of the missile was then formally transferred to Redstone 
Arsenal on 10 July 1951. A year later, on 8 April 1952, the pro- 
gram was Officially assigned the name “Redstone?.” 

The Redstone project gave Doctor Werner Von Braun and 
his fellow Paperclip Scientists—as they were called—the chance 
to try some new ideas in missile technology. One such idea was 
to manufacture and deploy the Redstone in three distinct parts, 
or sections, which were assembled at the launch site. Not only 
did this design concept improve the mobility of the weapon, it 
also made it possible to incorporate later improvements through 
the replacing of a single section. Reliability was also improved 


er 
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A Redstone is fueled for launch. Here we see most of the standard launch 
equipment of a Redstone fire unit, including the portable pad, fire engine, 
and electrical cables. The white area on the missile is actually ice, formed 
by condensation freezing over the liquid oxygen tank. The RP-1 tank was 
in the section bounded by the US ARMY stencil 

Photo by: U.S. Army, White Sands Missile Range 
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by allowing a defective section to be shipped back, or replaced, 
without requiring the entire missile to return to base. Another 
new idea was to have the Redstone’s warhead section separated 
from the booster section after main engine cutoff. By doing this 
aerodynamic drag was reduced, improving the overall range of 
the missile. To control the warhead after separation, four small 
control fins were placed at the base of the warhead section. 

On 22 October 1952, the Army brought Chrysler Corpora- 
tion into the program as production contractor. Flight testing then 
began on 20 August 1953, and by May of 1955 the design of the 
Redstone was frozen. Chrysler received the production contract 
later that month, and on 15 June 1955 testing began with pro- 
duction missiles. By 1958 a total of 36° Redstones had been 
launched. 

The first Redstone unit, the 40th Field artillery Missile Group 
began training with the Redstone missile on 14 March 1956. 
The first all Army launch occurred on 16 May 1958 (from Bat- 
tery A), and the first units were deployed to West Germany in 
June of that year. 

With the deployment of the Redstone, the Army now had a 
reliable method of attacking enemy communication centers, head- 
quarters, ammunition sites, and staging areas‘. So high was the 
missile’s reliability that the AEC selected it to carry a nuclear 
warhead into the upper atmosphere to test the effect of a high 
altitude nuclear explosion on radio and radar systems. The first 
of these nuclear tests, code named “Teak,” occcurred on 31 July 
1958. At 11:17 PM the missile was launched from Johnson Is- 
land. Three minutes later the warhead detonated at 250,000 feet. 
The blast was seen 700 Nmiles away in Honolulu, and its Electro- 
Magnetic Pulse blacked out Australian radio for 9 hours. The 
second shot, code named “Orange”, occurred at 11:27 PM on 11 
August. It was less spectacular, however, due to the warhead 
detonating at 125,000 ft. 

The reliability and power of the Redstone also would make 
it an important missile in the early U.S. space program. Follow- 
ing the disastrous failure of the Vanguard missile in 1957, on 31 
January 1958 a modified Redstone (called a Jupiter C) success- 
fully orbited the first United States satellite, Explorer One. Three 
years later, on 5 May 1961, a Redstone was used to send Alan 
Shepard into space (Mercury Sub-orbital flight). 

For all its capabilities, however, the Redstone was a very 
cumbersome weapon. A single battery—one launcher—consisted 
of an air service trailer; three semi-trailer trucks to carry the 
missile sections; two diesel engine generator sets; a power dis- 
tribution trailer; a battery servicing trailer; a truck mounted pro- 
grammer test station; a hydrogen peroxide service trailer; two 
liquid nitrogen transports; one alcohol semi-trailer; an erector- 
service truck; a fire engine; a liquid oxygen trailer; and two 2.5 
ton 6x6 trucks carrying accessories. When such a unit was moved 
during peacetime it tied up traffic for miles. 

Where moving the weapon was difficult, setting it up for 
launch was time consuming. First, before anything else was done, 
the launching site had to be surveyed to ascertain its exact posi- 
tion in order to accurately program the missile’s guidance sys- 
tem. After this was done, the launching pad was carefully 
emplaced and leveled. Then the three missile sections were united 
and the weapon erected for launch (this alone could take up to 
seven hours to complete). Loading of the non-storable propel- 
lants would then begin after a launch order was received, and 
fifteen minutes later the Redstone could be launched. 


In the late fifties the Army began a program to develop a 
battlefield TV surveillance system for the Redstone. In this sys- 
tem the Redstone re-entry vehicle would be modified to eject a 
stabilized, high drag television capsule as it descended towards 
its target. Once deployed the TV camera would transmit pic- 
tures of the target area both before and after impact. These pic- 
tures would give field commanders instant strike results, allow- 
ing them to quickly plan their next action. A total of three flights 
were completed with this system in 1960 (15 March, 19 April 
and 2 June). It is not known, however, if the system was ever 
operationally deployed. 

Even before the Redstone was deployed the Army was con- 
cerned about its size and slow response time. As a result, in Janu- 
ary of 1958, feasibility studies began into a solid fuel MRBM. 
Eventually this work would result in the Pershing 1 missile, which 
began replacing the Redstone in Germany in 1964. By 1966 the 
Redstone was no longer in service. 

Though it was in service less than ten years, the Redstone 
will forever be regarded as an important American missile. As 
evidence of this fact, both Cape Canaveral and Redstone Arse- 
nal have several Redstones on display in commemoration of its 
accomplishments. 


Notes 

‘Between April and November of 1950, Von Braun and his fellow German sci- 
entists moved from Fort Bliss to Redstone Arsenal. 

*From February 1951 to this date the program was variously known as Hermes 
C-1, Major, Ursa, XSSM-G-14, and XSSM-A-14. 

The first 12 Redstones were built in-house at Redstone Arsenal from compo- 
nents supplied by industry. 

‘The Redstone was so reliable that it was already slated for use as a test vehicle 
for components of the Jupiter IRBM. 


wr 


A view of a Redstone being readied for lift-off. The photographer has 
caught the missile’s reflection in a pool of rain water near the launch site. 
Photo by: U.S. Army, White Sands Missile Range 
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THOR (SM-75) 


SPECIFICATIONS: 
Length: 65 ft. Span: 14 ft 
Diameter: 8 ft. Weight: 110,000 Ibs 


PERFORMANCE 
Speed: 10,000 mph Ceiling: 300 miles 
Range: 1,500 miles CEP: over 1,000 ft 


PROPULSION: A 160,000 Ib thrust Rocketdyne MB-3 liquid fuel 
rocket engine 
The engine burned a 2.24:1 mixture of liquid Oxygen 
and Kerosene 
Two 1,011 Ib thrust vernier motors provided additional 
takeoff thrust as well as roll and altitude control dur- 
ing flight. 


GUIDANCE: An inertial system by AC Spark Plug 


WARHEAD: One W-49 thermonuclear warhead of 4 megaton yield in 
a Mk-2 re-entry vehicle’. 


CONTRACTOR: Ramo- Wooldridge, manufactured by McDonnell 
Douglas 


NOS. MISSILES: 60 missiles deployed. 


Thor missile number 187 roars from the pad at Cape Canaveral, Florida. 
This missile carries the operational Mk-2 (blunt) RV 
Photo by: McDonnell Douglas 


On 22 May 1959, Thor 184 was launched at night from Cape Canaveral, 
Florida. Here it is seen ready for launch on pad 18B at the Cape 
Canaveral Missile Annex. 

Photo by: U.S. Air Force 


The Thor was the first Intermediate Range Ballistic Missile 
(IRBM) to be deployed by the United States. Deployed to supple- 
ment the Atlas ICBM, it has since become one of the major work 
horses of our nation’s space program. 

The beginnings of the Thor program can be found in a mid- 
1954 Air Force study to determine whether a 1,000 mile Tactical 
Ballistic Missile could be developed. If so, such a missile could 
then replace the subsonic Matador GLCMs deployed in West 
Germany. By the end of the year, however, the new missile’s 
range had been extended to 1,500 miles. Its mission had also 
changed, to augment the planned ICBM force in the engaging of 
strategic targets in the Soviet Union. Thus, on 2 December 1954, 
the Air Force issued a General Operation Requirement for an 
Intermediate Range Ballistic Missile: GOR-SO. 

Two months after the issuing of GOR-5O0, on 14 February 
1955, the Technological Capabilities Panel of the Defense De- 
partments Science Advisory Committee issued the Killian re- 
port. This study urged the president and the National Security 
Council to give the Air Force ICBM effort the Highest National 
Priority. The Killian report also urged the concurrent develop- 
ment of an IRBM. This conclusion, plus recent Soviet missile 
developments”, prompted the NSC in mid-1955 to ask the Air 
Force to find the fastest method for developing an IRBM. With 
this order the Thor missile was officially born. 

In late August of 1955, the Air Force’s Ballistic Missile Di- 
vision submitted a preliminary design for the Thor. For propul- 
sion, the Air Force would use a derivative of the Jupiter IRBM’s 
Rocketdyne “S-3” motor’. Guidance would be by the AC Spark 
Plug inertial unit being developed for the Atlas. The re-entry 
vehicle would be the General Electric Mk-II, also developed for 
the Atlas. The missile’s dimensions were then computed using 
the range requirement (for required fuel capacity) and the inter- 
nal dimensions of the C-124 Globemaster cargo aircraft. Thus, 
the BMD concluded that the Thor must be 65 feet long, 8 feet in 
diameter, and weigh 55 tons. 

With the specifications set by the BMD, all the Air Force 
needed now was permission to build the Thor. This permission 
would be long in coming, however, as the nation’s political sys- 
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An earlier Thor test missile. This photo is very special because it shows 
that the early Thor test vehicles had stabilizing fins at their base, a 
feature the production missiles did not have. This particular test vehicle 
blew up on the pad during takeoff. 

Photo by: McDonnell Douglas 


tem prevented the paper work from reaching the NSC until mid- 
September. Thus, President Eisenhower would not be able to 
approve of the development of the Thor until 13 September 1955*. 

Government bureaucracy would again delay matters by 
keeping Secretary of Defense Wilson from getting the official 
written order until the end of the month. Wilson then kept the 
program in limbo for another month until, on 8 November 1955, 
the Thor was officially added to the Air Force Ballistic Missile 
program’. Red tape would then delay the delivery of the official 
orders until 28 November. 

Since the rocket motor, guidance system, and re-entry ve- 
hicle had already been selected, with development now approved 
the Air Force began searching for a prime contractor. On 30 
November 1955, three preselected companies were given the 
missile’s specifications. They also were given a development 
time table requiring flight testing to start in July of 1957 and 
deployment by January of 1960. This fact did not discourage 
any of the companies, however, and on 8 December all three 
submitted their management proposals. Two weeks later, on 23 
December 1955, Douglas Aircraft was issued the Thor contract. 
That same month contracts were issued to Rocketdyne for the 
propulsion system, AC Spark Plug for the inertial guidance unit, 
and General Electric for the Mk-II re-entry vehicle. 

To meet the Air Force’s time table, Douglas developed the 
Thor on paper since there was no time to develop a prototype. 
This activity took eight months, and in August of 1956 produc- 
tion began at the Douglas facility in Santa Monica California. 
The first production round was delivered on 26 October, and the 
first flight was planned for 20 December. 

The speed at which the Thor was developed would not be 
shared by its testing program. The first attempt to launch a Thor 
on 20 December 1956 was a complete failure due to the missile’s 
main engine not igniting. When a second attempt was made to 
launch this missile on 25 January 1957, it toppled over, heavily 
damaging the pad. 

After the pad was repaired, testing began again on 19 April 
1959. Unlike the previous attempts, the missile succeeded in 


Thor missile 222 sits on pad 1713 prior to its launch at Cape Canaveral 
on 22 September 1959. The pad is of a standard design, similar to many 
pads built and used at the Cape during the late 50s. The vehicle was 
placed on the pad with a gantry, which rolled over the pad on rails which 
can be seen to either side of the building. 

Photo by: U.S. Air Force 


getting off the ground. Thirty seconds later, however, a malfunc- 
tion in the missile range radar system caused the destruct signal 
to be sent. Additional flights in May and August also would end 
in failure. Then, on 20 September 1957, the first successful flight 
of 1100 miles was achieved®. Two weeks later, on 4 October 
1957, the Soviet Union successfully orbited the world’s first ar- 
tificial satellite. 

The launch of Sputnik would cause the Thor program to be 
accelerated even further. On 27 November 1957, Secretary of 
Defense McElroy ordered the Thor put in full production. Ten 
days later, Phase II testing with the AC inertial guidance system 
began. The first successful flight was then completed on 19 De- 
cember 1957’. 

The agreement to deploy the missiles in Great Britain was 
signed on | February 1958. Nineteen days later the 70Sth Strate- 
gic Missile Wing was activated at Lakenheath RAF station, En- 
gland. The first operationally configured missile was delivered 
on 31 May, and the first successful flight from the prototype 
launcher was completed on 4 June 1958. The first Thor was de- 
livered to the 77th SMS at Feltwell RAF station on 19 Septem- 
ber, and on 26 November the first operationally configured mis- 
sile was successfully launched. 

Initially the Thors based in England were operated by Ameri- 
can, not British, crews. The first launch by an all RAF crew 
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would not occur until 16 April 1959. Two months later, on 22 
June, SAC transferred control of the first operational squadron 
(the 77th RAF SMS) to the Royal Air Force, the U.S. maintain- 
ing control of the warheads. The first RAF combat training launch 
was completed on 6 October, with the first wing being declared 
operational on 11 December 1959. The last base was then com- 
pleted on 22 April 1960, and on 3 June the first live warhead 
was mated to a Thor at Feltwell AFB. 

The Thor was deployed at four Royal Air Force bases: 
Feltwell, Hemswell, Driffield, and North Luffenham. Each base 
had a total of five missile complexes, or satellites, with each 
complex having three missile launchers* For protection against 
conventional weapons and the elements, each missile was housed 
(horizontally) under a metal shelter. To prevent the destruction 
of more than one complex by a nuclear attack, the complexes 
were spaced 12 miles apart. Following the issuing of a launch 
order these shelters would roll away and the missiles rotate to 
their vertical firing position. Ten thousand gallons of fuel could 
be loaded in 8 minutes, allowing the weapon to be fired within 
ten minutes of a launch order. 

Two years after the last missile was deployed in England, 
the AEC selected the Thor for use in a new series of high alti- 
tude nuclear explosions. Like the Redstone before it (see 
Redstone), the Thor was to deliver a nuclear device to an alti- 
tude of 200 miles. There the warhead was detonated to deter- 
mine the effects such a blast would have on radio and radar sys- 
tems. 

In the role of nuclear test missile, the Thor would prove less 
reliable than the earlier Redstone. The first nuclear tests, STAR- 
FISH and BLUEGILL, were unsuccessful. The first successful 
flight was STARFISH Prime on 9 July 1962. Detonated at an 
altitude of 280 miles, this nuclear test turned night into day in 
Hawaii for 6 minutes. It also set off burglar alarms, blew fuses 
and circuit breakers, and made the Honolulu police-switchboard 
light up like a christmas tree. 

Soon after this flight, on 25 July the BLUEGILL Prime 
missile exploded on liftoff. This accident not only destroyed the 
pad, but contaminated the area with radioactive material. Test- 
ing would not resume until October, when on the 25th BLUE- 
GILL Triple Prime was successfully launched. Shot KINGFISH 
would then follow on 1 November; both flights were to altitudes 
of less than 62 miles. No further high altitude tests have ever 
been done. 

While the Thor was being used for the AEC tests, plans were 
in progress to replace them with either the Polaris SLBM or the 
Skybolt air-launched missile. During this time, on 1 May 1962, 
Secretary of Defense McNamara informed the British Minister 
of Defense that after 31 October 1964 the United States would 
no longer provide logistical support for the Thors in Great Brit- 
ain. Three months later, on 1 August 1962, the British Minister 
of Defense, Peter Thorneycroft, announced in Parliament that 
the Thors would be removed from Britain by 31 December 1963. 
The first missiles were removed from alert on 29 November 1962, 
and on 15 August 1963 the last Thor was drawn down. The last 
missile was airlifted back to the United States on 27 September, 
and on 20 December 1963 SAC officially ended its responsibil- 
ity for the Thors in England. 

The removal of the Thor IRBMs from Great Britain did not 
mean an end to the use of the Thor as a nuclear weapon system. 
Before the 1962 high altitude tests, on 9 February 1962 the Air 
Force began a program titled Project 437. In this project the Thor 


was turned into a direct ascent anti-satellite weapon to destroy 
enemy reconnaissance or hunter/killer satellites. 

Testing of unarmed Thors began at Johnson Isle on 15 Feb- 
ruary 1964. Three months later, on 29 May, the 10th Aerospace 
Defense Squadron of the Air Defense Command TAC was de- 
clared operational. President Lyndon B. Johnson then officially 
announced that the system was operational on 17 Sept 1964. 
The last SAC Thor was then turned over to the Air Defense Com- 
mand (ADC) on 31 March 1967. 

For eight years the Air Defense Command operated on 24 
hour alert two Thor ASAT launchers. The first was at Johnson 
Isle and the other was at Vandenberg AFB: the Vandenberg site 
also had a second training launcher. Over the years, however, 
the system became less and less reliable, due to a shortage of 
spare parts and a limited number of training missiles. These prob- 
lems were only compounded on 19 August 1972 when Hurri- 
cane Celeste hit Johnson Island. Thus, on 8 December 1972, the 
Thor ASAT was withdrawn to reserve status. This reserve status 
lasted an additional three years until in 1975 the remaining Mk- 
49 Thor warheads were dismantled’. 

In retrospect, the Thor was not a very effective weapon sys- 
tem. In either its IRBM or ASAT modes, it was slow to respond, 
vulnerable to nuclear attack, and was not very reliable. In test- 
ing the Thor IRBM had a 23% failure rate, or nearly one failure 
in ever four launches. On the other hand, the Thor has become a 
major launch vehicle for satellites and space payloads. Today 
Delta rockets, the “grandsons” of the Thor, are still being used 
to orbit military and civilian satellites. 


Notes 

'Yield of STARFISH warhead 1.4 megatons. Whether the warhead was a W-49 
or not is unknown to the author. 

*In 1955 the Soviet Union deployed the 750 mile range SS-3 missile. Though 
not a true IRBM, it was three times the range of anything the United States then 
had. 

3It has been reported this engine was also the booster motor for the Atlas ICBM. 
‘That year’s Geneva Summit may have helped in this delay. 

5President Eisenhower suffered a heart attack on 28 September 1955. He did not 
resume his duties in the White House until November of that year. 

‘By this time the Jupiter IRBM had successfully flown 1,500 miles. 

70On 24 October 1957, a stripped down Thor traveled 1,645 miles. 

’Launch crews for the Thor had 18 men. 

° After the ADC was reorganized, on 1 November 1979 the remaining Thor IRBM 
boosters were returned to the Strategic Air Command. 


JUPITER (SM-78) 


SPECIFICATIONS: 
Length: 60 ft. 
Diameter: 8 ft. 9 in. 


Weight: 110,000 Ibs. 


PERFORMANCE 
Speed: 10,000 mph 
Range: 350 to 1,850 miles 


Apogee: 380 miles 


PROPULSION: one 150,000 Ib thrust Rocketdyne S-3D liquid fuel, 
gimballed, rocket engine 
The Engine burns a 2.24/1 mixture of Liquid Oxygen 
and Kerosene 


STAGES: | 
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GUIDANCE: inertial by Ford instrument company 


WARHEAD: A four megaton W-49 Thermonuclear warhead in a 
Goodyear re-entry vehicle 


CONTRACTOR: Chrysler 
NOS. MISSILES DEPLOYED: 45; 30 in Italy, 15 in Turkey 


The Jupiter IRBM is the least known, and shortest lived, of 
early U.S. nuclear missiles. Regardless of this, it made major 
contributions to the development of U.S. rocketry. 

After developing the Redstone Medium Range Ballistic 
Missile, in 1954 the Army’s missile research group at Redstone 
Arsenal began initial studies into a more powerful missile. This 
improved weapon was to be capable of either delivering a nuclear 
payload a distance of 1,000 miles, or placing a satellite into or- 
bit. Early the next year, on 14 February 1955, the United States 
Science Advisory Committee issued the Killian report. This re- 
port urged the development of an Intermediate Range ballistic 
missile concurrently with the ICBM. This report, plus the Soviet 
Union’s own testing of IRBMs, prompted Secretary of Defence 
Charles E Wilson on 8 November 1955 to approve development 
of the Thor IRBM. That same day he also ordered the Jupiter 


A night launch of a Jupiter IRBM. Compared to the Thor, the Jupiter 
was squat and fat, yet it was more durable and powerful than the Thor as 
a weapon system. These features, however, made it less efficient as a 
satellite launch vehicle, a role the Thor later excelled in. 

Photo by: U.S. Army 


developed as a sea launched IRBM with only a secondary role 
as an alternative to the Thor IRBM. 

Initially, the collaboration with the Navy was beneficial to 
the Jupiter program. To meet the Navy’s deployment require- 
ments, the planned length of the Jupiter was reduced and, in- 
stead of control fins, a gimballed rocket engine was incorpo- 
rated. Regardless of this initial progress, however, the Jupiter’s 
liquid fuel engine system was completely unsuitable for the 
Navy’s needs'. Since engine tests had been underway since No- 
vember of 1955, the Army was not willing to change to a solid 
fuel engine. As a result of this impasse, on 16 February 1956 the 
Navy began development of its own version of the Jupiter using 
solid fuel: the missile was called the Jupiter S. 

Though the Navy had dropped out of the liquid fuel pro- 
gram, it was still involved in the Jupiter program. This fact kept 
the program going and, on 14 March 1956, flight testing of com- 
ponents began on a modified version of the Redstone called the 
Jupiter “A”. Three months later, on 11 June, the Army awarded 
Chrysler Corporation the Jupiter production contract. That same 
month the first test engines were delivered to Cape Canaveral 
for flight testing. The big event then occurred on 20 September 
1956, when the Army launched a Jupiter “A” with a special pay- 
load section. Called the Jupiter C, this missile reached an alti- 
tude of 650 miles and traveled 3,400 miles down the Atlantic 
test range. This flight gave the Jupiter C the free world ballistic 
missile record for both altitude and range. 

The Jupiter C flight was extremely important for both the 
Army and the Nation’s prestige. It also was the last straw in 
what had become a major rivalry between the Army and the Air 
Force. In charge of the nation’s two ICBM programs and the 
Thor IRBM, the Air Force felt the Army’s research was infring- 
ing on its rights. Since this was a jurisdictional issue, it could 
only be settled by the Secretary of Defense. Thus, on 28 No- 
vember 1956, Secretary Wilson settled the dispute by issuing 
his famous “Roles and Mission” directive. In it the U.S. Air Force 
was given sole control of all missiles with a range greater than 
200 miles?. 

The instant the directive was issued the Jupiter became an 
Air Force weapon. All development work, however, was still to 
be done at the Army’s Redstone Arsenal*. Thus, when the first 
missile was launched from Cape Canaveral in March of 1957 it 
was an Army team that operated it. Though the launch was un- 
successful, on 31 May a successful flight of 1,500 miles was 
achieved. Since this was four months before the first successful 
Thor flight, the Jupiter became the first successful U.S. IRBM. 

Though the Jupiter had beaten the Thor to the 1,500 mile 
mark, the program was badly behind its competitor in other key 
areas. Where the Jupiter flight tests were being done with engi- 
neering development missiles, the missiles used in the Thor tests 
were production line models. Additionally, the Thor’s launch 
and support equipment was developed concurrently with the 
missile. Development of the Jupiter’s did not begin until after 
the first successful Jupiter flight. These delays were then com- 
pounded by the Air Force calling for the use of modified Thor 
equipment to operate the Jupiter: an impossible task. 

With the 9 October 1957 appointment of Neil H. McElroy 
as Secretary of Defense, a new attitude appeared in the DOD 
toward the Jupiter. Following the 22 October 1957 launch of the 
first prototype Jupiter, on 27 November the DOD announced 
that both the Thor and the Jupiter would be deployed. Under this 
new plan, the first units were to be ready by December of 1958. 
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A Jupiter undergoes pre-launch activities on 20 October 1960. Note the 
flower pedal shelter and how it completely surrounds the missile’s engine 
section. Under this shelter, missile crewmen could do maintenance and 
repairs without fear of being shot by a sniper. The pipe is the fuel pipe. 
Photo by: U.S. Air Force ° 


On 2 January 1958, the DOD approved of the use of Army 
designed launch support equipment for the Jupiter (equipment 
similar to that used by the Redstone). Two days later Chrysler 
was issued a 51.8 million dollar contract for production of the 
Jupiter. The first Jupiter squadron, the 864th SMS, was then ac- 
tivated on 15 January 1958. Training began in February, fol- 
lowed by the activation of the second and third squadrons, the 
865th and the 866th, on 1 June and 1 September 1958. The first 
production Jupiter was then delivered in August, with the first 
all Air Force launch occurring on 15 October 1958. By this time, 
however, the first Thors had been delivered to Great Britain. 

Even as the Air Force was deploying the Thor IRBM, they 
realized that the Jupiter was a far more effective IRBM. Being a 
mobile missile, it was impossible for a potential enemy to 
pretarget the weapon for a preemptive nuclear missile strike. This 
conclusion alone prompted the Air Force in 1958 to beginning 
research into mobile ICBMs. Additionally, since the missile was 
built stronger for ground movement, it was more resistant to 
conventional weapons. 

The final virtue of the Jupiter was its ablative re-entry ve- 
hicle. Unlike the Thor’s blunt Mk-II RV, this RV penetrated the 
atmosphere at a higher speed. This made it tougher to intercept, 
and made it less susceptible to upper level wind drift: thus it was 
significantly more accurate. These two facts alone would prompt 
the Air Force to abandon the Mk-II and use Ablative RVs on all 


future ICBMs. These facts also would push the Air Force to get 
the Jupiter operational. 

Though the deployment of the Jupiter was now desired by 
both the Air Force and the DOD, it would be some time before 
the missile was fielded. Besides the earlier delays, negotiations 
for launching sites did not begin until after 27 November 1957. 
Two years later, on 16 March 1959, Italy and the United States 
finally signed an agreement for the deployment of two Jupiter 
squadrons, with the unit designated NATO 1. Two months later, 
on 6 May 1959, the first Jupiter training squadron was declared 
operational. The first Jupiter missile was emplaced at Gioia Del 
Colle, Italy, on 11 July 19604 with the first three missile com- 
plexes becoming operational on the 14th. The first launch from 
a tactical launcher occurred on 20 October 1960, and the first 
squadron became operational in June of 1961. The second Jupi- 
ter squadron was then completed in July of 1961. 

One month after the United States and Italy agreed to the 
deployment of Jupiters in Italy, the United States signed an agree- 
ment with Turkey to deploy a third Jupiter squadron at Cigli 
Airfield near Izmir, Turkey. Designated NATO II, these missiles 
were operated by U.S. Air Force personnel: a manpower short- 
age prevented the use of Turkish Air Force personnel. The first 
three missiles became operational on 7 November 1961, and the 
final missile site (the fifth) became operational on 5 March 1962. 

Though each squadron had 15 missiles, because of its mo- 
bile basing system only one third of all the Jupiter missiles were 
ready to launch at any given moment. The remaining two thirds 
of the force was either being set up for launch or in transit to a 
new launch site. 

Setting up a Jupiter was a tedious task requiring many men 
and twenty plus vehicles. These vehicles included the missile 
transporters, a 6,000 gallon fuel semi-trailer and a 4,000 gallon 
LOX trailer. First, the launch site was surveyed to ascertain its 
exact location (used to program the missile’s guidance system). 
After this, the launch pedestal was emplaced and the missile’s 
base hinged to it. Then, using a combination of an “A” and H 
frame, the missile was pulled vertical onto the launch pedestal. 
Once vertical, the fuel lines were attached and a flower. petal 
shelter emplaced around it. This shelter, so named because it 
looked like an open flower during launching, was to protect per- 
sonnel from conventional weapons during missile maintenance. 

When all three Jupiters were ready for launch, control was 
turned over to the flight’s three man launch crew. Located far 
from the launch site in the LCT (Launch Control Trailer), the 
launch crew consisted of one officer and two enlisted men. Their 
job was to monitor the missiles for any type of malfunction and 
implement any changes in targeting. A total of three LCT crews 
were used per day. A spare crew member on call to replace any 
primary crew member that was either ill, injured, or on leave. 
By having a spare crew, it was also possible to allow one crew a 
weekend off. 

If a malfunction was detected by the LCT, the site’s mobile 
maintenance crew was activated. Each missile unit had three 
such units: the. primary and two reserve units at the base. The 
two reserve units, labeled Graveyard and Swing Shift, replaced 
the primary at regular intervals. The reserve units also could be 
activated to support the primary if a work job was too big to be 
handled by the primary alone. 

Because the training of Italian and Turkish troops did not 
begin until mid 1959, the first Jupiter units were operated by 
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A Jupiter is pulled onto its portable pad by a cable connected to an A 
frame, which is out of the picture. This photo was taken at the Redstone 
Arsenal Jupiter training center on 12 May 1959 by airman Ist class David 
W. Perry. Here we see the flower pedal shelter as it looks when open, the 
fuel trailer (to the right), and other equipment. These features made the 
Jupiter the longest range, mobile missile the Air Force has ever operated. 
Photo by:U.S. Air Force 


American servicemen. The first all-Italian unit would not begin 
operating a launcher until after the first all Italian launch of a 
Jupiter on 27 April 1961. The first Turkish unit took control of 
its missiles on 25 May 1962, one month after their first launch 
on 18 April. The same day this Turkish unit took control, the last 
American Jupiter Squadron, the 866th, was officially deactivated. 
From that day until the missiles were retired, only the warheads 
were controlled by a U.S. officer. 

Even as the last Jupiter was being turned over to allied troops, 
plans were being made to deactivate the sites. Because produc- 
tion of the missile ended in December 1960, the number of train- 
ing and operational missiles was decreasing. Furthermore, fol- 
lowing the deployment of the Polaris, the Jupiters had become 
unnecessary. Thus, on 17 January 1963, the United States an- 
nounced the planned phaseout of the Jupiter missiles in Italy‘. 
Six days later the Turkish government also announced the phase- 
out of its single squadron. The programs were called Pot Pie I 
and II, with the first missiles being withdrawn on April Ist. By 
July the last missile had been withdrawn. 

Since some Jupiters were still operational on 27 June 1963, 
they were redesignated under a new unified Army, Navy, and 
Air Force designation system. In this new system they became 
PGM-19A’s: ‘P’ for soft pad, ‘G’ for surface to surface, and ‘M’ 
for missile. 

Though it was extensively delayed by politics, and its ser- 
vice life was short, the Jupiter was still an important missile. For 
the U.S. Air Force, it was their only mobile strategic ballistic 
missile. It was also the first United States missile to use an abla- 
tive Re-entry Vehicle. For the space program, it was responsible 
for the development of the Jupiter C missile which would launch 
the first U.S. satellite and the first American Astronauts. The 
Jupiter IRBM itself also contributed to the U.S. Space program 
in the form of the Juno space vehicle. This vehicle was used to 
launch the deep space probe Pioneer III, the earth science satel- 
lite Explorer VII, and the first U.S. satellite to orbit the sun, Pio- 
neer IV. 


Notes 

‘During a late 1940 missile test, a V-2 was toppled over onto the deck of a Navy 
carrier. The cryrogenic fuels instantly buckled the flight deck. Since that day the 
Navy has had no interest in liquid fuel missiles. A wise decission considering 
the problems Soviet submarines have with their liquid fueled SLBMs. 

?On 8 December 1956, Secretary of Defense Wilson ordered the Navy to stop 
work on the Jupiter S and begin development of the Polaris. This not only let the 
Navy bow out of the Jupiter program, it gave that service a more effective mis- 
sile. 

3On 8 November 1958, a formal agreement was signed making the Army re- 
sponsible for the development, production, and all costs incurred in the Jupiter 
program through 1958. 

‘For many years the phaseout of the Jupiters has been linked to the Cuban Mis- 
sile crisis of October 1962. Some historians state there was a secret agreement 
regarding these missiles. When one considers that the missile had been out of 
production for two years, and the problems of overseas support, its just as easy 
to believe that the missiles stayed in service as long as they did because of the 
Cuban missile crisis. 


PERSHING 1 (MGM-31A) 


SPECIFICATIONS: 
Length: 34 ft 7.35 in 
Diameter: 3 ft 4 in 


Weight: 10,275 Ibs 


PERFORMANCE 
Speed: Mach 8 Range: 100 to 460 miles 
PROPULSION: _ First stage- a 26,000 lb thrust Thiokol solid fuel TX- 
174 (burn time 38.3 sec). 
Second stage- a 19,200 lb thrust Thiokol solid fuel TX- 
175 (burn time 39.0 sec) 


GUIDANCE: inertial 

WARHEAD: a 400 kiloton W-50 thermonuclear warhead. 
CONTRACTOR: Martin Marietta 

NOS. MISSILES: 108 missiles/launchers were deployed. 


The Pershing 1 was the first solid fuel Medium Range Bal- 
listic Missile to be deployed by the U.S. Army. The replacement 
for the Redstone MRBM, it was the Army’s big stick until the 
deployment of the Pershing II in 1985. 

With the Sergeant program well underway, in mid-1956 the 
Army began a study to determine the feasibility of a solid fueled 
MRBM. A few months later, however, on 26 November 1956, 
Secretary of Defense Wilson restricted the range of Army mis- 
siles to 200 miles. Regardless of this change in policy, research 
into a 400 mile range missile continued, and by late 1957 it was 
determined that such a missile was possible. That same year the 
range restriction was rescinded, allowing the Army to begin full 
scale development in January of 1958. Two months later the 
Martin Aircraft company was issued the development contract 
for the Pershing missile. 

Development of the Pershing was very short by most stan- 
dards. After just two years of research, in January of 1960 flight 
testing of the Pershing began. In these early test flights only the 
first stage was live, the second stage being a dummy. Eight 
months later the first two stage flight was completed. 
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A Pershing 1 lifts off of an original M-474 tracked launcher. The launch 
was from Cape Canaveral on 21 April 1961. Deployment of this missile 
marked a massive increase in the speed at which Army MRBM units 
could respond to a launch order. ; 

Photo by: U.S. Army 


Following the first two stage flights, in December Martin 
Marietta was awarded the production contract. The first tactical 
round was launched on 24 January 1962, and the first simulated 
tactical firing from the mobile launcher occurred on 15 March 
1962. The test program was then completed in October of 1963 
with a total of 59 successful flights, 4 partial and 6 failures. 

Three months after the first simulated combat launch, in 
June of 1962 the first Pershing unit—Battery A, 2nd battalion, 
44th Field artillery—received its first missiles. The second unit, 
the 4th battalion 41st Field artillery, was then activated on 14 
January 1963. A year later, in April of 1964, this second unit was 
deployed to West Germany. By 1968 a total of 250 Pershing 
missiles were listed as deployed! in West Germany. 

A Pershing | battalion consisted of four batteries, each hav- 
ing three launcher units, or platoons. Each platoon consisted of 
four tracked vehicles. The first vehicle carried the missile’s war- 
head. The second carried the programmer—test station/power 
station, while the third carried the tropospheric—scatter radio 
terminal. The fourth and final vehicle then carried the missile 
and the field erector. 

Because of its small size, a Pershing Platoon had a minimal 
impact on road traffic. The combat range of these vehicles was 
200 miles over any kind of terrain, with a maximum road speed 
of 40 mph. 

Compared to the Redstone, the Pershing could be called a 
fast reaction weapon system. The DOD wanted something even 


Two Pershing 1s roar into the sky in a semi-dual launch, semi-dual 
because the second missile was launched immediately after the first 
thanks to a sequential launch adapter (see text). Note the bright orange 
bands painted on the vehicles for tracking purposes. 

Photo by: U.S. Army 


faster, however, and in 1965 the Defense Department issued a 
Quick Reaction Alert requirement (QRA)?. To meet this require- 
ment, in January of 1966 the Army awarded Martin Marietta the 
Pershing 1a contract. 

The contract called for the development of new high speed 
ground support vehicles. It also called for new solid state elec- 
tronic systems (no vacuum tubes), and a faster erector/launcher. 
Production of these new wheeled vehicles began in November 
of 1967. The first “SWAP” (replacing, in the field, the old ve- 
hicles with the new ones) occurred in August of 1969. The last 
U.S. Army Pershing | unit was then retired in September of 1970: 
the last West German unit was retired in August of 1971. 

During the “SWAP,” the Army increased the number of 
launchers per battery from the original 3 to 9. This increase al- 
lowed a reduction in the number of operational battalions with- 
out causing a major decrease in the number of deployed mis- 
siles. By 1971 the United States Army had a total of 108 mis- 
siles in Europe*. 

The deployment of new vehicles was not the last Pershing 
upgrade. In March of 1976 deployment began of a sequential 
launch adapter (SLA) and an automatic reference system (ARS). 
With the sequential launch adapter a Pershing Platoon could now 
launch its three missiles without having to shift the power and 
air cables for each flight. As for the automatic reference sys- 
tem—a ground based inertial guidance system—it made it un- 
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A later Pershing 1a unit sits ready for launch. The 1a units used wheeled 
erector/launchers to increase the response time. What was sacrificed was 
some of the earlier Pershing 1s all terrain mobility. In this photo we can 
also see the missile’s air and power cables. 

Photo by: U.S. Army 


necessary to survey the launch site before the missile was erected. 
In simple terms, the ARS allowed on-the-spot launching. 

Production of the Pershing 1 was initially terminated in 1971 
(the production line went idle in June of 1975). By 1977, how- 
ever, it had become necessary to re-open the Pershing 1 produc- 
tion line to replace missiles that had been expended in training. 
Production was recommenced in 1978 with a total of 66 more 
missiles being produced by 1979. Further production was then 
terminated in favor of the Pershing II missile. 

In accordance with a December 1979 NATO agreement, in 
December of 1983 the Army began replacing the Pershing 1a’s 
with the new, longer range, Pershing II. By December of 1985 
all 108 missiles at Neu Ulm, Schwaebisch-Gmuend, and 
Waldheide-Neckarsulm had been replaced. Only the missiles 
were replaced, since the launchers were structurally and elec- 
tronically, modified to handle the Pershing II. The remaining 
169 Pershing 1a missiles were then returned to the United States 
were they were stored at Pueblo Depot, Pueblo, Colorado4. This 
left only the 72 German operated Pershing Is in service. 

With the signing of the INF Treaty, all Pershing | missiles 
either in service, or stored at Pueblo Depot, were to be destroyed. 
Destruction of the missile was accomplished by the static firing 
of its solid fuel engines. The warheads were then dismantled. 


A Pershing 1a roars off its wheeled launcher during this 4 February 1981 
launch at the Cape. Two other Pershings have already been fired, and one 
of the now empty wheeled launchers can be seen on this side of the 
exhaust smoke. 

Photo by: U.S. Air Force 


A Pershing la is moved into firing position by its erector/launcher. 
Photo by: U.S. Army 


Notes 

‘Both the United States and West German operated Pershing missiles. 
?Military budgets of the period suggest this was done to allow the phaseout of 
the Mace missile units in the late 60s. 

>This does not include 72 missiles operated by West Germany and 36 launchers 
stationed at Ft Sill in the United States. 

4One standard Pershing I launcher has been reported to still exist. 
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PERSHING II 


SPECIFICATIONS: 
Length: 34 ft 9.7 in Weight: 16,540 lbs 
Diameter: 3 ft 4 in 
PERFORMANCE 
Speed: mach 8+ CEP: 98 ft 


Range: 1,100 miles 
PROPULSION: Two stage solid fuel motors by Hercules Inc 


GUIDANCE: Inertial guidance system by Singer Kearfott 
Terminal radar area guidance by Goodyear Aerospace 


WARHEAD: a variable yield (10 to 50 kiloton) W-85 thermonuclear 
warhead. 


CONTRACTOR: Martin Marietta 


NOS.MISSILES: 384 total- 228 for operational deployment, 24 for 
monitoring, and 132 for training. In December of 
1987, 247 were reported in service. 


NOS. LAUNCHERS: 108 deployed to West Germany with 42 retained 
at Fort Sill Oklahoma. 


The Pershing 2 is, for the time being, the last Medium Range 
Ballistic Missile the US Army has deployed. Though developed 
to improve the accuracy of the U.S. Army Medium Range Bal- 
listic Missile force, it became a counter weapon to the Soviet 
SS-20 IRBM. 

With the election of John F. Kennedy, U.S. Armed Forces 
embarked on a new strategic policy called Flexible Response. 
This new policy would have a major effect on tactical nuclear 
systems, for it emphasized the development of highly accurate, 
low yield, nuclear weapons for precision strikes against enemy 
bases and troops in the field. The goal was to develope the capa- 
bility to destroy military targets while causing minimum dam- 
age or deaths in surrounding civilian areas. The replacement of 
the megaton class Redstone with the kiloton class Pershing | is 
an excellent example of this policy’s effects. 

Even as the Pershing | was being deployed, the Air Force 
and Navy were developing the Minuteman III and the Poseidon 
MIRVed missiles: the first precision nuclear systems deployed 
by these armed services. When these missiles were deployed in 
1970/71, a major increase occurred in the number of warheads 
carried by the U.S. ICBM and SLBM force. Also, the average 
yield of a strategic warhead dropped to 170 kilotons for an ICBM 
warhead and 50 Kilotons for a SLBM warhead. Since the 
Pershing | carried a 400 kiloton warhead, by 1971 it was more 
powerful than a strategic nuclear weapon. This fact would bother 
Western Europe leaders, and by year’s end political pressure was 
mounting on Washington to do something about it. 

European leadership found a willing friend in the U.S. Army. 
For a year the Army had been asking Washington for permission 


A Pershing II missile roars into the sky on 12 November 1982. This was 
the second attempt to launch a Pershing II, done at White Sands Missile 
Range, New Mexico. 
Photo by: U.S. Army 


——— 
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ie Pi 
Ons, 
This is the first launch of a Pershing II missile, 22 July 1982. The missile 
was publically launched at 10.50 AM EDT from the Cape in a publicity 
action for then president Ronald Reagan. The action backfired when the 
missile had to be destroyed because of a malfunction during first stage 


burn. 
Photo by: U.S. Army 


to modify the Pershing 1a for low yield nuclear warheads. The 
Army’s concern was that because of European population in- 
creases and improvements in the speed of Soviet mechanized 
forces, it was now impossible to use the 400 Kt. Pershing with- 
out hitting civilians or friendly units. Now with the support of 
European leaders, in Jan of 1972 Congress approved the devel- 
opment of the Pershing 2. 

The goal of the Pershing 2 program was to improve the ac- 
curacy of the basic Pershing missile. Within a year development 
was underway on a new terminally guided, maneuvering, re- 
entry vehicle (MARV) that could be retrofitted to the Pershing 1 
missile. Advanced development of the terminal guidance sys- 
tem began in April of 1974. Later the next year, development 
began’ of the special re-entry vehicle. Then, in 1976 and 1977, 
funding was issued for the design and construction of seven pro- 
totype RV’s for flight testing in 1978. 

In the original design, the Pershing II RV would directly 
replace the RV carried on operational Pershing 1a missiles. From 
launch until second stage shutdown the missile would function 
as before. Then, after the missile had reached the proper veloc- 
ity and trajectory to reach the target area, the second stage iner- 
tial guidance system would release the warhead. After atmo- 
spheric re-entry, however, the RV’s terminal guidance system 
would activate and radar scan the target area for an image. The 
RV’s flight computer would then compare this image 'to one in 
its digital memory and adjust the RV’s course until the images 
matched. The result was a ten fold increase in accuracy over a 
standard Pershing 1a flight. 

By May of 1978 five successful flights had been conducted 
with the new Pershing II RV. In one of these flights the warhead 
landed within 80 feet of its planned target. By this time, how- 
ever, major changes were being planned for the Pershing II. 

In 1977 the Soviet Union began deploying a new IRBM 
designated the SS-20. This new missile’s great range, mobility, 
and fire rate (not to mention MIRV capability) represented a 
major increase in Soviet IRBM capability. To counter this, in 


Three Pershing IIs, a fire unit, stand ready to launch. Seen here are the 
erector/launchers, the M757 movers, and even the programmers-test 
station and the radio terminal set. 

Photo by: U.S. Army Missile Command (MICOM) 


1978 NATO requested the deployment of an American IRBM to 
replace manned NATO aircraft in the attacking of fixed targets. 
By doing this the aircraft would then be free to find and destroy 
the mobile SS-20 units. In response to this request, in August of 
1978 the Secretary of Defense directed the Pershing program to 
develop an extended range version. Engineering development 
began in February of the following year. 

To meet the new range requirement, and not increase the 
missiles size, work began on an improved booster rocket. This 
new booster would use a high energy solid fuel developed in the 
Army’s Patriot Surface to Air Missile program. To improve range 
further, and to make up for the increased weight of this high 
density fuel, the missile’s motor casings also would be made of 
light weight Kevlar. Regardless of the use of Kevlar, the Pershing 
II weighed twice as much as the Pershing la. 

The first Pershing II flight occurred at Cape Canaveral on 
22 July 1982. The flight ended prematurely, however, when a 
malfunction in the first stage forced the missile to be destroyed. 
Because this launch was televised live, it became one of the few 
significant embarrassments of the Reagan Administration. 

Four months after the first attempt, on 12 November 1982, 
a second launch was conducted. This time the missile was suc- 
cessful, traveling from its launch site in Texas to the White Sands 
missile range in New Mexico. Further successful flights would 
follow and, by mid-83, the first Army unit was training with the 
weapon. 

In December of 1979, NATO approved of the deployment 
of the Pershing II as part of its Theater Nuclear Modernization 
program. With this decision, however, came a requirement that 
the deployment would not increase the number of nuclear weap- 
ons in Western Europe. As a result, as each Pershing II was de- 
ployed, a Pershing 1a missile was withdrawn. The first battery, 
nine missiles, became operational in December of 1983. By 
December of 1985 all three battalions, 108 missiles, had been 
rearmed. 
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In Germany, combat ready Pershing II’s were deployed at 
the following locations and in the following strengths: forty mis- 
siles (includes four spares) and 36 launchers were deployed at 
Schwaebisch-Gmeund; at Neu Ulm an additional 40 missiles (in- 
cludes 4 spares) were deployed and 43 launchers (includes 7 
spares); and at Waldheide-Neckarsulm, 40 missiles (includes 4 
spares) and 36 launchers. In addition to these sites, 12 missiles 
were also stored at Weilerbach, Germany. 

In the United States, 111 Pershing IIs were stored at Pueblo 
Depot, Colorado. A single missile/launcher unit was also kept at 
Redstone Arsenal, Alabama, and three more were at Cape 


A Pershing II a split-second after first stage ignition. You can just see the 


flame coming out of the first stage. 
Photo by: U.S. Army Missile Command 


Canaveral, Florida. Thirty-nine launchers were also kept at Fort 
Sill, Oklahoma. These numbers are as of December 1987. 
With the signing of the treaty to eliminate Intermediate and 
Shorter-range missiles from Europe, withdrawal of the Pershing 
II began in the fall of 1988. As per this agreement, the missiles’ 
engines were destroyed by static burning and the launchers were 
cut up at specific structural points. Fifteen missile casings and 
their launchers were, however, retained for static displays. The 
last Pershing II was withdrawn from Europe on 6 July 1989. 


'The Pershing II was fielded on old Pershing 1a launchers. The unit was struc- 
turally strengthened to handle the new missile. 


Chapter 10 
Short Range Ballistic Missiles 


Short Range Ballistic Missiles have been a major part of the 
United States Tactical nuclear arsenal since the mid-1950s. They 
were our battlefield nuclear weapons. 

The first SRBMs were the Corporal missile and the Honest 
John rocket. The Corporal was a complex and cumbersome mis- 
sile, capable of destroying targets to a range of 75 miles. The 
Honest John was a simple spin stabilized rocket, limited in range, 
but easy to move and set up. Together, these two weapons were 
U.S. Army field commanders’ most effective means of stopping 
enemy armor and mechanized infantry. 

By the 1960s the Corporal had been replaced by the solid 
fuel Sergeant missile. As for the Honest John, it was not replaced, 
but new systems—the Lacrosse and the Little John—were de- 
ployed to supplement the force. The deployment of these new 
weapons increased the speed, accuracy, and reliability of the 
battlefield nuclear arsenal. It also increased the number of these 
weapons in service. 

After the mid-1960s the U.S. Army began to reduce the 
number of battlefield nuclear missiles in the stockpile. When 
the Army deployed the Lance missile, 76 launchers and missiles 
replaced at least 1,000 Honest John and Little John missiles, as 
well as the Lacrosse and Sergeant launchers. By the mid-1970s 
even these few missiles were becoming difficult to use in a 
nuclear role. 

In the late 1970s and early 1980s the Army began develop- 
ment of special conventional warheads for the Lance. These sub- 
munition warheads lead to the development of a new missile 
called the improved Lance. This in turn lead to the development 
of the Core Support Weapon System, or CSWS. This conven- 
tionally armed missile, launched from the Multi-Launch Rocket 
System (MLRS), was first used in the Persian Gulf War of 1991. 
It has now completely replaced the Lance, ending the use of 
nuclear armed SRBMs by the United States Army. 


Honest John (M31) 


SPECIFICATIONS: 
Length: 27 ft 3 in 
Diameter: 30 in 
PERFORMANCE 
Speed: Mach 2.3 at burnout Apogee: 29,703 ft max range 
Mach 0.98 at impact 
Range: max- 15.4 miles 
min- 3.4 miles 


Span: 9 ft 1 in 
Weight: 5,820 lbs (nuclear) 


CEP: Azimuth- 65 ft 
Range- 784 ft 


PROPULSION: a 92,500 Ib thrust solid fuel rocket engine by Hercules 
Powder Company. 


GUIDANCE: Unguided, stabilized by spin rockets 


WARHEAD: 1,500 lbs of conventional explosives, or a 20 Kt W-7, or 
W-31, nuclear warhead. Warhead was detonated by ei 
ther a timer or a radar altimeter 


CONTRACTOR: McDonnell Douglas 


The Honest John was the first nuclear tipped rocket to be 
deployed by the United States Army. Though limited in capabil- 
ity, its reliability and simplicity kept it a part of the U.S. Arsenal 
until the 1980s. 

In May 1950!, the Army Ordnance Corps assigned Redstone 
Arsenal the task of developing a preliminary design for a simple 
rocket weapon capable of delivering a nuclear warhead. The next 
month, Ordnance asked Douglas Aircraft to turn its developed 
Honest John solid fuel booster rocket into a weapon. Douglas 
responded by the fall of 1950 and, on 26 October 1950, Douglas 
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A M-50 Honest John sits on its zero length launcher. The fancy colors are for tracking purposes, hence this is a test missile. The launcher is, however, the 


standard truck unit used by Army field units. 
Photo by: U.S. Army 


was issued the contract for the design and development of the 
Honest John rocket. 

Though development of the Honest John began in late 1950, 
the Secretary of the Army did not okay the project until 2 Au- 
gust 1951. This was two months after the Honest John had be- 
gun flight testing. Five days late, on 7 August 1950, he then 
directed that the program be put on a crash basis. Thus, in June 
1952 Douglas received the initial (limited) production contract 
for the Honest John. The first Production rounds were delivered 
in January 1953, and by year’s end the first Army units had re- 
ceived their rockets. The first Honest John battalions (each con- 
sisting of 2 to 3 batteries with two launchers per battery) were 
then deployed in Europe in the Spring of 1954. 

The Honest John was by far the easiest to operate of all U.S. 
nuclear weapons deployed in the fifties. Starting at the ammuni- 
tion depot, the three parts of the rocket-warhead, motor, and fins- 
were shipped by truck to the battery assembly area”. Once there, 
a wrecker transferred the parts to a trailer mounted handling unit. 
This trailer was then towed to the launching area where the rocket 
was assembled. Mounting on the launcher then took the battery’s 
six man crew and the wrecker’s crane five minutes. After that, 
all that remained to be done was to set the proper elevation and 
azimuth, and then fire the rocket, similar to aiming a howitzer. It 


A M-31 Honest John is launched during a practice session at Fort Sill, 
Oklahoma, 4 December 1954. The launcher and a support jeep can be 
seen in this picture. The crew that launched the rocket was from the 84th 
Field Artillery Battalion (Rocket). 

Photo by: U.S. Army 
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In the foreground, a M-50 Honest John sits erect for launch. In the 
background, another M-50 is seen leaving its launcher. The primary 
difference between the M-50 and the M-31 is that the M-50 had squared 
tail fins. The two streams of white smoke coming from the side of the in- 


flight rocket are stabilizing jets. Photo unclassified on 25 September 1968. 


Photo by: U.S. Army 


A crew from the 5th Field Artillery battalion, 52nd Field Artillery Group, 
Fort Sill, moves a M-31 Honest John from its transporter to a mobile 
launcher. In command of the operation was Lt. William H. Dover, Jr, 
platoon officer. This was on 10 December 1954. 

Photo by: U.S. Army 


was this simplicity that made Army units favor the Honest John 
over the Corporal and Lacrosse missiles. 


The Improved Honest John: M-50 

In November of 1954, Douglas issued a report to Army Ont 
nance showing ways of improving the performance of the Hon 
est John. Later that month the Deputy Chief of Stall for Logis 
tics directed the start of an Honest John improvement program 
The Deputy Chief also issued the project an A-1 priority rating, 
and thus, development started early the next year. Vive years 
later, the first M-50 Honest John rockets were issued to U.S 
Army units. 

The M-S5O series Honest John was a major improvement 
over the earlier M-31*. Thanks to an improved, lighter, solid fuel 
motor (150,000 Ibs. thrust) it had twice the range of the M-31, 
Additionally, the M-50 was lighter at 4332 Ibs with a nuclear 
warhead, and | foot 3 inches shorter than the M-31. This made it 
easier to deploy and operate in the field. Finally, the M-50 used 
new, squared fins. This change improved in-flight stability, 
thereby increasing accuracy (the new fins extended the fin span 
to 11 feet 1 inch). By the late sixties this new model had com- 
pletely replaced the earlier M-31 with U.S. Army units. 

In 1962 both models of the Honest John were given new 
designation numbers. The M-31 became the MGR-1A, and the 
M-50 became the MGR-1B. This was the result of an Army, 
Navy, and Air Force program to create a unified designation sys- 
tem. 

The same year that the Honest Johns were redesignated, the 
Army began development of the Lance missile. Smaller and 
lighter than the Honest John, the Lance could deliver the same 
payload a distance of 75 miles. Accuracy was also improved 
with the Lance having a scatter accuracy of 250 yards at a dis- 
tance of 46.5 miles. The Honest John could only match this ac- 
curacy at ranges of less than 30 miles. Deployment of the Lance 
in place of both the Honest John and the Sergeant missiles be- 
gan in 1972. By 1981 the only U.S. military units that still oper- 
ated this rocket were in the National Guard. 

Several nations still operate the Honest John rocket, includ- 
ing Greece, Turkey, and South Korea. The nuclear warheads for 
these rockets, however, are no longer stockpiled. 


Notes 

'The Army did not even consider such a weapon until after the detonation of the 
Soviet Union’s first nuclear device on 29 August 1949. 

*If the local temperature was below 77°F the round would be heated with elec- 
tric blankets while in the truck. Though the round had firing limits from zero to 
100°F, the solid fuel burned more efficiently at 77° or more. 

‘Even before the M-50 was deployed, three improved models of the M-31 were 
fielded: the M-31A1, the M-31 AIC, and the M-31A2. The differences in these 
models were just minor improvements in the design of the solid fuel motor. 


Corporal (M-2) 


SPECIFICATIONS: 
Length: 45 ft Span: 7 ft. 
Diameter: 30 in Weight: 11,000 Ibs. 


PERFORMANCE 
Speed: Max- 2,200 mph Ceiling: 25 miles 
Impact- 1,600 mph 
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Range: Max- 75 miles 
Min- 29 miles 
PROPULSION: A 20,000 Ib thrust liquid fuel rocket engine. 


Fuel a mixture of red fuming nitric acid and Monoethylaniline. 


Firing limits temperature: -250F to 1280F 


GUIDANCE: Radio control system 


WARHEAD: Either conventional or a 20 kiloton W-7 fission warhead. 


CONTRACTOR: Firestone Tire and Rubber Co. 


A Corporal missile roars skyward. 
Photo by: U.S. Army 


A Corporal missile is placed on its flat pad by a tactical transporter- 
erector unit. This was one of the few automated components of a 
Corporal field unit. The photo was taken at White Sands on 17 April 
1954. 

Photo by: U.S. Army 


The Corporal was the first guided missile ever deployed by 
the United States Army. Until the 1958 deployment of the 
Redstone MRBM, it was the longest range weapon in the Army 
arsenal. 

Throughout most of the Second World War, the United States 
Army held the view that long range missiles were not possible 
and that no effort should be wasted in studying them. In late 
1943, however, this view changed when allied reconnaissance 
discovered V-1 missile launching ramps on the Northern Coast 
of occupied France. Now concerned that such weapons might 
actually affect the course of war, the Army decided to begin its 
own rocket research. Since the Jet Propulsion Laboratories (JPL) 
in California already had developed rocket engines, the Army 
requested that they do a feasibility study into long range mis- 
siles. In response to this, on 20 November 1943, JPL proposed a 
four stage missile program to develop a 10,000 pound, 75 mile 
range missile. 

The Army did not accept this original proposal, probably 
because the final missile would be shorter in range than the V-1s 
it was to counter. In June 1944, however, JPL submitted a sec- 
ond four stage proposal. In this one the final stage would be the 
development of a 150 mile range missile called the Colonel. This 
proposal the Army accepted and, on 1 July 1944, work officially 
began under the project name GALCIT. It would be in this pro- 
gram that the Corporal was developed. 
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The first phase of the GALCIT program began with the de- 
velopment of a small, 530 pound, solid fuel rocket called the 
Private (A). This rocket was to gather data on the effects of sus- 
tained thrust on a missile. Since it could carry a 60 lb payload 10 
miles,it also could be used as a weapon. Testing began in 1944 
at Ft. Irwin in the Mojave Desert. By the Spring of 1945, twenty- 
four rockets had been launched with an average range of 10.3 
miles per missile. By this time, however, the war in Europe was 
over. 

Following the War, the Federal government sharply reduced 
all funding for research and development of guided missiles. As 
a result, the first Corporal missile would not be launched until 
22 May 1947. Furthermore, because of a Congressional prohibi- 
tion on battlefield nuclear weapons, when the first Corporal was 
launched it was not a weapon. Instead, it was a test vehicle for 
the study of aerodynamics, propulsion, and guidance problems 
associated with long range rockets. Regardless of all this, this 
first launch was highly successful, with the missile traveling 62 
miles and impacting within a half mile of its planned target. 

Where the first Corporal launch was highly successful, the 
next two flights were dismal failures. Post flight analysis showed 
a flaw in the rocket motor’s basic design. As a result, in Decem- 
ber 1947 JPL began development of a new rocket motor. The 
first flight with this new motor occurred successfully on 7 June 
1949, ending the program’s propulsion problems!. 

The solution to the Corporal’s propulsion problems was 
extremely opportune. Following the 29 August 1949 detonation 
of the Soviet Union’s first nuclear device, the U.S. Congress 
made additional funds available for the development of guided 
missiles. With this extra funding, and noting the development 
problems with the Hermes missile, in early 1950 the Army or- 
dered the Corporal program reoriented towards a weapons sys- 
tem. Later that year, following the start of the Korean War on 15 
June 1950, Congress withdrew its prohibition on tactical nuclear 
weapons. The final release then came in late December when 
Congress gave its permission for the Corporal to carry nuclear 
warheads. 

With the issuing of the R&D contract, work on the Corporal 
went into high gear. Following the launch of the eleventh mis- 
sile, on 10 October 1951 the missile’s design was frozen. Then, 
in December, Firestone Tire and Rubber Co. was given the pro- 
duction contract (JPL had no production facilities). The first pro- 
duction missile was delivered five months later, and the first 
launch occurred in August of 1952. Two years later, in April of 
1954, the first Army units began training with the Corporal. 

Though the Corporal had been launched over 100 times since 
1949, the missile JPL and Firestone delivered to the Army was 
not a well designed weapon for battlefield operations. Its liquid 
fuel motor was an extremely complex piece of machinery that 
was hard to maintain and prone to malfunctions. In addition to 
this, the engine’s liquid fuels were both highly toxic and corro- 
sive (redfuming nitric ). Fueling was extremely dangerous, re- 
quiring personnel to wear hot, uncomfortable, and cumbersome 
glass fabric suits and gas masks. Like modern HAZMAT units, 
a Corporal battalion also had 36 emergency showers to wash 
down those crew members who came in contact with these liq- 
uids. 

The worst problem with the Corporal, however, was its ra- 
dar/radio control system. Consisting of a transmitter unit and a 
radar tracking system, this unit was extremely hard to service 


A Corporal missile is prepared for launch from an operational flat pad at 
White Sands. One wonders what is behind the camouflage netting just 
behind the missile. It is too close for the radio control system or the 
fueling trucks. 

Photo by: U.S. Army 


A Corporal is launched at White Sands in August of 1957. 
Photo by: Jet Propulsion Laboratories 
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and maintain. The system was prone to electronic jamming’, and 
could also be affected by natural phenomena (i.e. sun spots). 
These problems reduced the reliability of the first Corporals, 
Type 1, to only 47.1% in testing. In service, reliability was even 
worse, with some units reporting that they could not even suc- 
cessfully complete a mock launch. Regardless of this, however, 
in February of 1955 the first battalion was deployed to West 
Germany. By 1956 nine battalions were in service in North- 
Western Europe. 

As the last Type I’s were being deployed, in mid 1956 the 
first Corporal Type II’s, with a reliability of 60.6%, began re- 
placing them. The next year a revised model called the Type ITA 
was fielded and, in 1959, the first Type IIbs, with an airturbine 
alternator instead of internal batteries, came into service. 

Even with these improvements, the Corporal still had its 
limitations. To move a Corporal Battalion was an enormous un- 
dertaking involving 35 vehicles and 250 men. Another problem 
was that once at the launch site it took approximately 9 hours to 
get the missile ready for launch. Since there were only two 
launchers, or batteries, per battalion, this meant that each battal- 
ion could only launch four missiles in a 24 hour period. This 
computation is confirmed by a 1960 Army statement that each 
of the two Corporal battalions in Italy could launch four mis- 
siles in the first day of a crisis and one every twelve hours there- 


Before the tactical transporter/erector unit was available, the Corporals 
were launched from this test facility at White Sands. The missile was 
placed on its pad using the gantry. Once on the pad, all adjustments or 
changes were made from ramps. In this photo some last minute changes 
are being made to the test warhead (Non-nuclear). 


Photo by: U.S. Army 


after. It was because of these continued limitations that in 1958 
the Army began development of the Sergeant missile. 

With the deployment of the first Sergeant missiles in 1962, 
the Army began withdrawing the Corporal units from the field. 
The last missile was retired in 1964. A Corporal missile is on 
display at both the White Sands Missile Range Missile Park and 
the Alabama Space and Missile Center. 


'The new motor, and other design changes, cut the Corporal’s empty weight by 
1,000 pounds. This increased the range from 113 to 200 miles with a 1,000 Ibs 
payload. 

Since the Corporal’s warhead was armed in-flight by a signal from the ground 
control computer, any enemy radio jamming could cause the missile to come 
down unarmed. 


Lacrosse (SSM-A-12) 


SPECIFICATIONS: 
Length: 19 ft 2.4 in Span: 9 ft 
Diameter: 20 ft 6 in Weight: 2,300 Ibs 


PERFORMANCE 

Speed: Mach 0.8 Range: 10 to 12 miles 
PROPULSION: Single solid fuel rocket engine by Thiokol 
GUIDANCE: A Federal Communications Lab radio command system. 


WARHEAD: Either a 540 Ib conventional warhead, or a low Kiloton 
W-40 nuclear warhead. 


CONTRACTOR: Martin Marietta 


The Lacrosse was the third nuclear capable missile to be 
operationally deployed by the United States Army. In concept it 
had the potential to supplement regular artillery in the role of 
pinpoint suppression fire. Historically, however, it proved a fail- 
ure. 

Following the second World War, the Navy became inter- 
ested in the possibility of replacing Marine Corp artillery units 
with guided missiles. To determine the feasibility of this idea, in 
1947 a contract was issued to the Cornell Aeronautical Labora- 
tory of Buffalo, New York. This contract marks the beginning of 
the Lacrosse program. 

Two years after the Lacrosse program began, in 1949 the 
Joint Chiefs turned control of all land based guided missiles to 
the Army. Not interested in this Navy inspired weapon, the Army 
ignored the program’s existence (effectively placing it in limbo). 
Then, after Secretary of Defense Louis A. Johnson approved of 
the policy on 21 March 1950, the Army killed the project. Three 
months later, on 29 June 1950, President Truman committed 
ground troops to Korea. 

Now ina shooting war, the Department of Defense began to 
reconsider the cancellation of the Lacrosse. As a result, on 31 
August 1950, the Secretary of Defense transferred the Lacrosse 
program to the U.S. Army Ordnance Corps. Now required to 
develop the missile, in February 1951 the Army issued Cornell a 
formal Research and Development contract. 

Development of the Lacrosse was extremely slow compared 
to the Honest John. Though the first test round was launched in 
August of 1951, it would take four years before the design was 


A picture of the Lacrosse when it was displayed at the Aberdeen Proving 
Grounds in 1956. Photo by: U.S. Army 


A Lacrosse missile as it leaves Redstone Arsenal. 
Photo by: U.S. Army 
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ready for production. This production would be done by ty | ye 
L. Martin company, who entered the program in April 195 ss) 
was issued the initial production contract on | June, Tooley 
other production related problems would then delay the progres 
further, preventing the first prototype Lacrosse from coming of 
the production line until 26 March 1957. 

Before it was sent to the Army, the first Lacrosse was cls he! 
over and modified at Cornell. This delayed its formal delivery 
until November of 1957. Testing would then take another two 
years before the first missiles were ready for service. Deploy 
ment of the Lacrosse then began on 22 July 1959, with the Sth 
missile battalion, 41st Field Artillery. 

A Lacrosse fire unit was quite different from the Honest 
John. In all, four vehicles were needed to operate the missile. 
Two of the vehicles were 2.5 ton 6X6 Army Trucks: one carried 
the zero length launcher, the other the missile tracking antenna. 
The other two vehicles were jeeps: one carrying the missile guid- 
ance central computing unit, the other the target ranging unit. 

Operating the Lacrosse was also different then that of the 
Honest John. After a target had been assigned, the Lacrosse’s 
forward observer would fire the missile by remote control. Then, 
following the acquisition of the missile’s tracking beacon by the 
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tracking antenna, guidance commands were sent to the missile 
putting, it on the proper ballistic path towards the target. Once 
on course the Ground Control would then monitor the flight, 
making minor course corrections for wind drift or changes in 
target position. The result of all this was an accuracy high enough 
to hit bunkers, pill boxes, and other hardened targets. 

For all the Lacrosse’s potential, however, it had several short- 
comings. Its high accuracy only occurred under the best condi- 
tions, and only with experienced personnel at the controls (it 
could never hit a moving target). In the field it was also a main- 
tenance nightmare, and thus reducing its reliability. Worst of all, 
because it was radio controlled, its guidance system could be 
electronically jammed, rendering the weapon uncontrollable. This 
last problem greatly concerned Army officials because it meant 
there was a danger of having the Lacrosse falling on either civil- 
ians or U.S. Army units. 

As a result of these shortcomings, in 1963 the Army asked 
for funds to improve the missile. This funding was never ap- 
proved, however, and in the fall of 1963 the Army was forced to 
begin withdrawing the Lacrosse. The last missile was deacti- 
vated in February 1964. 


SN DSS 


A Lacrosse missile sits ready for launch. The Lacrosse was as mobile as the Honest John, while as electronically complex as the Corporal. It had great 


potential, but the technology was not yet up to the task. 
Photo by: U.S. Army 


In retrospect, it can be said that the Lacrosse was a great 
weapon in concept, but that the technology was not yet ready. 
Today, many Army, Navy, and Air Force missiles offer the accu- 
racy and capability the Lacrosse was supposed to have. A La- 
crosse is on display at Redstone Arsenal and the White Sands 
missile range. 


Little John (M-51) 


SPECIFICATIONS: 
Length: 14 ft 5.7 in 
Diameter: 12.5 in 


Span: | ft 11.75 in 
Weight: 779 Ibs 


PERFORMANCE 
Speed: Mach 1.5 Range: 11.3 miles 
PROPULSION: One solid fuel rocket engine by Allegany Ballistics 


GUIDANCE: Unguided, stabilized by spin rockets and fins 
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A Little John rocket on its towed launcher. This is a display rocket, denoted by its white paint scheme. 


Photo by: U.S. Army 
WARHEAD: Either conventional explosives or a 1-10 Kiloton W-45 
nuclear warhead. 


CONTRACTOR: production; Emerson Electric 


The Little John is the smallest nuclear capable rocket the 
U.S. Army ever deployed. It was to give Army airborne units, 
like the 101st, a nuclear capability. 


A Little John rocket is set up for display during Project “MAN” at Fort 
Benning, Georgia, 27 April 1960. 
Photo by: U.S. Army 


In May 1953 the Chief of Research and Development at the 
Army Ordnance Corps issued a proposal for a light weight ver- 
sion of the Honest John rocket called Honest John Junior. U.S. 
Army Headquarters quickly approved of the project and, in Au- 
gust, issued a firm requirement for the rocket. Renamed Little 
John, the project was formally established at Redstone Arsenal 
on 14 June 1955. The first test launch occurred in June 1956, 

The rocket that was launched in June of 56 was not to be the 
production version of the Little John. Called the XM-47, this 
little 12.5 foot long missile was a propulsion test vehicle with- 
out a payload section. After development of the Little John was 
completed, the XM-47 would be turned into a live fire field train- 
ing device. Design work on the definitive Little John, M-51, 
would not begin until 1956, with formal development beginning 
in 1957. Field evaluation of this model would be done by the 
101st Airborne Division in 1958. The first rockets were then 
deployed in 1961. 

Compared to the Honest John, the Little John rocket was an 
extremely easy weapon to move and deploy. Starting at the am- 
munition supply point, a single truck would carry two fully as- 
sembled Little John rockets to the battery assembly area. Once 
there, using the truck’s built in crane, the rockets were then placed 
onto either a launcher or a shipping cart. These units could then 
be towed to the launching site by an Army jeep. In an airborne 
operation the round would be parachute dropped to the launch- 
ing site. 

Following arrival at the launching site, if the rockets were 
on launchers, the Little John could be quickly launched. All that 
was required was for the launcher to be emplaced, and the proper 
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A Little John test rocket is launched from a multi-launch unit. This 
vehicle was tested, but never deployed. It probably gave excellent data for 
the later development of the MLRS. 

Photo by: U.S. Army 


elevation and azimuth set for launch. If the Little Johns were on 
carts, the rockets would first be slid onto a launcher before 
emplacing. 

Regardless of its high mobility, the Little John rocket was 
not deployed in significant numbers. All totaled, only two bat- 
talions were deployed for a total of 8 launchers. This limited 
deployment may have been due to the fact that because it was 
primarily developed for airborne operations, and there were only 
two airborne units-the 82nd and 101st-there was no need for any 
more. 

On 20 August 1969, the last Little John rocket was with- 
drawn from service. No official reason has been given for this, 
and since deployment of the Lance was not to occur for three 
years, the little John was not replaced by this missile. 

It is possible that, following the 1964 deployment of the 
155mm M-48 nuclear projectile, the Little John became redun- 
dant. For the M-48 to have been a true replacement, however, 
the Little John should have been withdrawn in the mid sixties. 

A Little John rocket is on display at the Alabama Space and 
Missile center, Huntsville, Alabama. 


SERGEANT (MGM-29A) 


SPECIFICATIONS: 
Length: 35 ft. Span: 5 ft. 
Diameter: 31 in. Weight: 10,000 Ibs. 


PERFORMANCE 
Speed: supersonic 
Range: Min-28 miles 
Max-85 miles 


CEP: very high accuracy! 


PROPULSION: a 55,000 Ib thrust Thiokol M-53 Solid fuel rocket motor. 
GUIDANCE: inertial system by Sperry Gyroscope 


WARHEAD: either conventional explosives or a W-52 thermonuclear 
warhead. 


1 


A Sergeant missile on display at the Redstone Arsenal Missile Park. The 
Sergeant was superior in speed and mobility to the Corporal, but it could 
not be air dropped or moved by helicopter like the Honest John. With the 
advent of the Lance in 1970 it became obsolete. By 1972 it had been 
completely withdrawn. 

Photo by: U.S. Army 


A Sergeant missile sits on its portable launcher. Compared to the 
Corporal, the Sergeant was as easy to launch as a 4th of July Skyrocket. 
It used half as much support equipment, was inertially guided, and solid 
fueled. 

Photo by: Jet Propulsion laboratories 
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A Sergeant production missile (olive drab) is launched at White Sands. 
The deployment of the Sergeant resulted in both a massive increase in the 
speed in which we could launch a nuclear strike in Europe, and in the 
number of missiles we had in service. 

Photo by: Jet Propulsion Laboratories 


CONTRACTOR: Sperry (later known as Sperry Univac) 
NOS. MISSILES: 500 believed deployed. 


The Sergeant was the first solid fuel surface to surface mis- 
sile ever deployed by the U.S. Army. It was designed to replace 
the Corporal missile in the attacking of battlefield targets. 

Even before the Corporal SRBM was operational, in 1951 
the Army began a study to determine the feasibility of a solid 
fuel missile. Called Hermes A-2, this program, in conjunction 
with Thiokol and JPL, developed the internal Burning Star en- 
gine design. In this design, as the fuel burns the surface area 
(burning area) of the cavity stays the same. Thus, the engine 
thrust remains constant, like end burning motors. By using an 
internal cavity, however, the solid fuel could be used as an insu- 
lator, making the thick (heavy) engine casings used with end 
burners unnecessary. As a result of this one change, the project 
developed a large, lightweight (5,000 Ib), constant thrust motor 
that would become the pattern for all future large solid fuel en- 
gines. 

Following the completion of the Hermes A-2 program in 
late 1953, the Army Ordnance Corps issued a request for pro- 
posal to Redstone Arsenal, General Electric, and JPL for a solid 
fuel surface to surface missile. In the fall of the next year JPL 
was awarded the R&D contract for what is now known as the 
Sergeant ballistic missile. 


A test Sergeant is launched as part of Operation Charlie. The missile is 
identified as round 14, and the launch site is in Area 2 of the White Sands 
Missile Range. 

Photo by: U.S.Army 


Development of the Sergeant was very fast, with the first 
missile being launched in January of 1956. Later that same year, 
since JPL had no production facilities, the Sperry Corporation 
was made co-contractor in charge of missile production. Field 
trials with Army units then began in 1959 and, in April of 1961, 
Initial Operational Capability was achieved. Deployment in Eu- 
rope began the following year, and by mid 1963, three Battal- 
ions were operational in West Germany. 

Compared to the earlier Corporal, the Sergeant was ex- 
tremely easy to operate. Because it was solid fueled and deployed 
in three pieces (warhead, motor, and guidance section), an entire 
battery (one launcher) could be transported on three semi-trail- 
ers and a standard truck. The unit was even air-transportable. 
Once at the launch site a well trained six man crew could have 
the missile assembled and erected to its 75° launch angle in about 
a half an hour. After this a 44 minute computerized countdown? 
was begun in which fuel’ preheating, final tests, and guidance 
programing was completed. At X-3 minutes the crew would then 
leave to the remote firing control and at X-0 the missile would 
be launched. 

Once fired, the Sergeant’s guidance system would set the 
missile on course for the target. Then, at approximately the half 
way point in its flight, the guidance system would open special 
drag brakes to counter the engine thrust with aerodynamic drag. 
This was done? because the Sergeant’s solid fueled motor would 
not shut down until the last of the fuel had been burned. With 
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thrust neutralized, gravity would then cause the missile to fall 
back to earth, completing a ballistic flight path to its target. Be- 
fore impact, the warhead would then be armed by a radio com- 
mand from the launching site. 

On 7 April 1967, Secretary of Defense Robert McNamara 
ordered the Lance missile program reoriented towards the de- 
velopment of a missile with the range of the Sergeant. In 1972 
this new missile began replacing the U.S. operated Sergeants 
deployed in West Germany, and by 1976 the last U.S. operated 
Sergeants had been withdrawn from service. Lance would then 
begin replacing the Sergeants deployed with the West Germans 
in 1977, and by 1979 the Sergeant was no longer in service with 
any nation. 

A Sergeant missile is on display at both the White Sands 
Missile Range and the Alabama Space and Rocket Center, Hunts- 
ville, Alabama. 


Notes 

‘one launch was reported to have hit within 4 feet. of its target. 

*Five holds were programmed into the countdown to control the launch. They 
were at X- 20 min, indefinite delay; X-7.5 min, variable delay; X-90 sec, 10 min 
delay; X-20 sec, 2 min delay; and X-0 sec, 2 min delay. 

*These drag brakes clicked out at camera shutter speed to produce 16 tons of 


drag on the vehicle. 


LANCE (MGM-52C) 


SPECIFICATIONS: 
Length: 20 ft 
Diameter: 22 in 


Weight: 2,850 Ibs 


PERFORMANCE 
Speed: Mach 3 
Range: 75 miles 


Ceiling: 150,000 ft 
CEP: 984 ft at Max range. 


PROPULSION: a Rocketdyne coaxial Booster/Sustainer storable liq- 
uid fuel rocket motor. 
Fuel- Red Fuming Nitric Acid and Unsymmetrical 
Dimenthylhydrazine. 
Thrust, Booster- 42,000 lbs. 
Thrust, Sustainer- 14 to 4,400 lbs. (throttleable) 
Firing Temp limits: -40 to 140 oF 


GUIDANCE: inertial 


WARHEAD: either conventional explosives, or a variable yield W-70! 
warhead. 
Fusing available for both air and ground burst. 


CONTRACTOR: Ling Temco Vought (LTV) 


NOS. LAUNCHERS: 36 deployed in Europe, 12 in United States. 
A total of 2,133 missiles were procured. 


The Lance was the last battlefield nuclear missile deployed 
by the United States Army. It was for use against large forma- 
tions of enemy armor. 

On 1 November 1962, the Army announced the start of a 
program to develop a replacement for the Honest John and La- 
crosse weapons. Known as Missile B, this weapon was to be a 


A Lance missile on its M752 mobile launcher. The photo is so clear we can 
see that the missile engine section is of Lot (XX)I, serial number 2113, 
date loaded 3/4/72. We can also see that the engine had storage tempera- 
ture limits of -650F to +1550F. 

Photo by: LTV 


small, 30 mile range missile capable of airborne deployment. 
Chance Vought was issued the development contract on 11 Janu- 
ary 1963, and by the end of the year the project was known as 
Lance MGM-25. 

The first R&D launch of aMGM-52A occurred on 15 March 
1965. The first successful launch from the lightweight launcher 
occurred in July, followed by the first launch from the prototype 
mobile launcher in August. The first successful parachute test 
was then completed in October 1966. 

While work on the original Lance design was underway, 
Rocketdyne developed a new motor design. This new motor ef- 
fectively doubled the range of the Lance to that of the Sergeant 
missile. Impressed by this development, on 7 April 1967 the Army 
announced that all work on the Lance would be redirected to- 
wards a long range model called the Extended Range Lance. 

Unexpected problems with the motor would delay the first 
EX flight until March 1969. This flight, however, was completely 
successful, with the missile showing a 100% increase in range 
over the early model. Testing was completed in 1971 with pro- 
duction beginning in September of that year. The first rounds 
were then deployed in 1972. 

Compared to the Sergeant and Honest John weapons it re- 
placed, the Lance is a significantly easier weapon to operate. 
Because its liquid fuel motor can be fired effectively at extremes 
in temperature, the missile does not require pre-launch heating 


A Boeing Vertol helicopter carries a Lance missile and launcher to a new 
launch site. It was this kind of mobility, plus a range of 70 miles, that 
made the lance the most formidable SRBM in the world during the 1970s 
and 1980s. 

Photo by: U.S. Army 


systems. Since the guidance system automatically compensated 
for in-flight weather changes, it was also unnecessary for the 
launch crew to set up a weather station (done for both Honest 
John and Sergeant). These improvements, coupled with the Lance 
being deployed fully assembled, gave this missile an extremely 
short reaction time. Instead of a half hour, as required for the 
Sergeant, a Lance could be fired within 15 minutes of a launch 
order’. 

The improved response time was not the only improvement 
the Lance gave the Army SRBM force. Because of its small size, 
a single Lance fire unit could carry three missiles into the field. 
One missile would be on the M752 mobile launcher, while the 
other two were on the M-688 auxiliary vehicle. By having so 
many ready missiles, a Lance unit could fire three rounds an 
hour. A Lance battery, with two launchers and two auxiliary ve- 
hicles, doubled this rate to six missiles (compare this to one an 
hour for a Sergeant). It is this combination of high fire rate and 
short response time that made the Lance the most formidable 
SRBM in the world. 

Because of a government policy to increase allied involve- 
ment in the defense of Europe, the United States only deployed 
36 Lance launchers with 108 ready missiles. The remaining de- 
ployment would be with NATO units, beginning in 1976. By 
1979, 56 Lance launchers were in service with British, Belgium, 
Dutch, Italian, and West German troops. This produced a total 
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Lance missile LC-39 is launched on 17 May 1982. The launcher is the self- 
propelled M752. Note the use of stabilizing jets like on the older Honest 
John rockets. 

Photo by: U.S. Army 


force of 92 launchers and 276 missiles*. Production of the Lance 
missile was then completed in January 1980 with the delivery of 
the 2133rd round. 

Though the Lance had greater capabilities than the Honest 
John and Sergeant, over 500 of these earlier missiles were in 
operation during the sixties and early seventies. Even with the 
NATO launchers there are only 276 lance missiles in the field. 

Though the Lance was originally intended to have both con- 
ventional and nuclear warheads, it was not until 1978 that Con- 
gress issued funds for the development of a conventional war- 
head. That same year the Army began a program, code named 
Assault breaker, to develop a replacement for the Lance that could 
stop armored assaults using only conventional warheads. By 1984 
this research had resulted in the Advanced Tactical Missile Sys- 
tem (ATACMS). 

The signing of the INF agreement marked the beginning of 
the end for the Lance. By 1992 all Lance warheads had been 
withdrawn to the United States for storage. Since the first 
ATACMS were fielded in 1991, the withdrawal of the warheads 
also resulted in the withdrawal of the Lance missiles. As a re- 
sult, since 1992 the Lance missile has only been in service with 
USS. allies. 
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Notes Launches have been completed within ten minutes of receiving the order. 
'The W-70 Mod-3 warhead with enhanced radiation capabilities-neutron head- “Israel also operates Lance, but the warheads supplied by the U.S. are conven- 
has been produced. All examples of this model, however, are stockpiled in the tional. Those missiles supplied to West Germany have warheads controlled by 
United States. U.S. personnel. 


After delivery to its launch site by helicopter, this Lance fire team readies its missile. The air-mobile launcher is similar in design, though significantly larger, 
to the launcher used by the early Little John rocket. Everything needed to test, program, and launch the missile is on this launcher. The only reason why they 
could not launch the missile then and there was that the helicopter was too close. 

Photo by: U.S. Army 


Chapter 11 


Anti-Aircraft and Anti-Missile Weapons 


Nuclear tipped anti-aircraft and anti-missile weapons were a part 
of the United States’ nuclear arsenal from 1957 to the mid-1980s. 
The most effective method for destroying enemy bombers and 
missiles, they truly were the nation’s nuclear shield. 

In the beginning, no one really considered using a nuclear 
devie against aircraft. Though the first atomic bomb blasts nearly 
brought down their bomber aircraft, the problem was still how 
to deploy the device. In the HA nuclear test of 6 April 1955, the 
B-36 carry aircraft had to drop the device from its maximum 
altitude just to achieve a detonation at 36,620 feet. Considering 
that an enemy bomber would fly at the B-36’s altitude, another 
method had to be found. 

The Genie partially solved the problem of delivering a 
nuclear device against enemy aircraft. To safely work, however, 
the U.S. pilot had to perform a hard U-turn and fly off at maxi- 
mum speed to escape the Genie’s blast. With the late 1957 de- 
ployment of the Nike Hercules, however, an effective method 
for delivering nuclear warheads against high altitude aircraft was 
available. By the mid-1960s the nation had a powerful nuclear 
shield against Soviet Bear and Bison bombers. 

In the 1960s, however, Congress became ver budget con- 
scious. With no credible Soviet bomber force to threaten the 
nation, the BOMARC and Nike Hercules sites were viewed as 
unnecessary. By the early 1970s only the Genies survived, be- 
cause of thier low cost. 

Where Congress killed the anti-aircraft systems because of 
a lack of Soviet long range bombers, their was no lack of Soviet 
long range missiles. Thus, research switched from nublear ant- 
aircraft weapons to nuclear anti-missile systems. Nike Zeus, 
Spartan, and the incredible Sprint missiles were all developed in 
the 1960s as part of the nation’s efforts to develop a shield against 
ICBMs and SLBMs. Though the effectiveness of such weapons 
has always been questioned, their is little doubt that U.S. re- 
search into such systems affected Soviet military and political 
thinking, the evidence of this being the SALT 1 agreement, lim- 
iting such systems. 

In the end, the most important role nuclear tipped Anti-air- 
craft and Anti-Missile systems ever played was getting the Su- 
perpowers to work towards nuclear arms control. 


GENIE (AIR-2) 


SPECIFICATIONS: 
Length: 9 ft. 7 in. 
Diameter: | ft. 5.35 in. 


Span: 3 ft. 3.5 in. 
Weight: 820 lbs. 


PERFORMANCE 
Speed: Mach 3 Range: 6 miles 
PROPULSION: A 36,500 lb thrust Thiokol SR49-TC-1 solid fuel rocket 
motor. Firing Temperature limits- 1750 to - 750 F 


GUIDANCE: Unguided, weapon stabilized in flight by single gyro and 
flip out fins 


WARHEAD: A 1.5 kiloton W-25 fission warhead! 
CONTRACTOR: McDonnell Douglas Astronautics 


NOS. MISSILES: several thousand reportedly produced- none in ser 
vice as of 1987 


The Genie is the world’s first nuclear tipped air-to-air 
weapon. Throughout its thirty years of service it was the most 
powerful weapon available to NORAD interceptor pilots. 

In the first five years following the second world war, the 
United States military was forbidden from developing tactical 
nuclear weapons. Because the bombs then available produced 
yields greater than 10 thousand tons of TNT, Congress felt that 
nuclear weapons were too powerful for use in the battlefield. 
With the start of the Korean War, however, Congress changed 
its view and authorized the development of small tactical nuclear 
weapons. By the mid-fifties several tactical nuclear weapons were 
in development. 

One of these programs was the 1954 Douglas Aircraft MB- 
1 project. Originally this project was to determine the feasibility 
of a nuclear tipped air-to-air weapon. Initially a guided missile 
was studied, but concern over the system’s reliability convinced 
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Air Force personnel at Vincent AFB, Yuma, Arizona, view a practice 
senie missile. In the background is the tail of a Scorpion fighter. It was 

this type of fighter that live fired a Genie over the Nevada nuclear testing 

grounds. 

by: USS. Air Force 


Douglas in 1955 to go with a simple gyrostabilized rocket. 

As the design evolved, the program was successively named 
Bird Dog, High Card,and Ding Dong. Full scale development 
began in late 1955? and, in early 1956, the first test launchings 
were conducted from F-89Ds and the YF-102 Delta Dagger pro- 
totype. Deployment then began in January of 1957 under the 
new and final name of GENIE. 

Six months after the Genie was deployed, at 0700 hrs on 19 
July 1957, an F-89J fighter launched a Genie at 19,000 feet over 
the Nevada nuclear testing range. Called Shot John of operation 
Plumbob, the missile traveled a distance of 2.6 miles before it 
was detonated by a command signal. This was the only live fire 
of the Genie missile. 


A Genie sits in front of a F-101 Voodoo at Tyndell AFB, Florida, October 
1969. The Voodoo was a far more effective carrier than the F-89. It would 
remain operational with the Genie until the 1980s. 

Photo by: U.S. Air Force 


A Genie under the wing of a F-89 Scorpion. The Scorpion could carry two 
of these missiles. Its subsonic speed, however, made it difficult for it to 
escape the nuclear blast. A Genie is on display at the Airforce Museum at 
Wright-Patterson AFB. I t is mounted under the wing of the museum’s T- 
89 Scorpion. 

Photo by: U.S. Air Force 


A close-up of a Genie under a F-101 Voodoo. 
Photo by: U.S. Air Force 
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A Genie is tested on a F-4 Phantom. This was never an operational 
configuration. 
Photo by: McDonnell Douglas 


Though the Genie was a simple, unguided rocket, it was 
extremely effective against enemy aircraft. Its short flight time 
(maximum duration 12 seconds) and 1,000 foot blast radius made 
it extremely difficult for an enemy aircraft to avoid destruction. 
The fact it was unguided just added to its effectiveness by mak- 
ing it impossible for the target to misdirect the Genie with flares, 
chaff, or electronic countermeasures. Finally, even if the enemy 
aircraft was able to escape the blast, the electromagnetic pulse 
produced by the warhead would disable the aircraft’s electronic 
systems. After that, the plane was an easy target for a follow-on 
attack. 

Initially, the Genié was deployed only on the F-89J and F- 
102 fighters. Later the Genie was carried by the F-101 Voodoo 
and F-106 Delta Dart. Only the F-89, F-101, F-102, and F-106 
fighters deployed with NORAD carried the Genie. Though in 
the early 60s the Genie was tested on the F-4 Phantom, it was 
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Another view of a Genie under a F-101. 
Photo by: U.S. Air Force 


F-106 Delta Darts in flight. The Delta Dart was the last U.S. aircraft to 
carry the Genie. Only Canadian Voodoo’s carried the Genie into the 
1980s. 

Photo by: U.S. Air Force 


never operationally carried by this fighter. Production of the 
Genie ended in 1962 after the construction of over 1,000 rounds. 

Soon after the last Genie was delivered, the Air Force is- 
sued Thiokol a contract to develop a new solid fuel motor. This 
engine had a longer life span and wider firing temperature limits 
then the earlier Aerojet motor. Production of this new motor was 
begun by 1965 and did not end until the year 1978. 

As their launching aircraft were retired, the Genies were 
progressively withdrawn from the stockpile. By 1982, only about 
200 rockets were deployed on 100 F-106 and CF-101? fighters. 
These planes were then replaced by the F-16, the F-15, and the 
F/A-18 by 1985. The next year the Genie was officially removed 
from the listing of operational United States Air Force weapons. 


Notes 

'Shot John of test series Plumbob is quoted as being 2 kilotons in yield. 

2On 6 April 1955 a3 kt nuclear device- dropped by a B-36- was detonated 36,620 
feet over the Nevada test range. Called the Ha shot of operation Teapot, this 
detonation was to test the effect a high altitude nuclear blast on airborne aircraft. 
3Canadian operated F-101 Voodoo fighter. The Genies were controlled however 


by USAF personnel. 


Nike Hercules (MIM-14B) 


SPECIFICATIONS: 
Length: missile- 26 ft 10.5 in 
booster- 14 ft 2.85 in 
Diameter: missile- 1 ft 9.2 in 
booster- 2 ft 7.5 in 


Span: missile- 7 ft 6 in 
booster- 11 ft. 6.2 in 
Weight: missile- 5,531 lbs 
booster- 5,180 Ibs 


PERFORMANCE 
Speed: 4,000 mph 
Range: 88 miles 


Ceiling: 150,000 ft 


POWERPLANT: Sustainer- A 10,000 Ib thrust Thiokol solid fuel rocket 
engine 
Booster- four Hercules solid fuel rod & tube charge 
rocket engines 
Firing temperature limits- minus 200F to 1250F 


GUIDANCE: Radio command by Western Electric 
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WARHEAD: a 20 kiloton W-31 fission nuclear warhead 
CONTRACTOR: Western Electric 


NOS. MISSILES: over 25,000 produced; 863 deployed in the United 
States, 186 in Europe 


The Nike Hercules was the most powerful surface-to-air 
missile the United States Army ever deployed. For over twenty 
years this missile gave the Army the ability to intercept both 
high altitude enemy aircraft and tactical missiles. 

Even before the first Nike Ajax missile (then called Nike) 
became operational, in the spring of 1952 U.S. Army Ordnance 
issued a request to Bell Telephone Labs of Western Electric Co. 
for a feasibility study of an improved, possibly nuclear, Nike 
missile. Bell began the study in May, and by December the De- 
partment of the Army had given its approval for the project. The 
design and development contract was then issued to Western 
Electric in June 1953. 

From the very beginning Western Electric worked towards 
a missile that used as much Nike Ajax equipment as possible. 
The vehicle had to be compatible with operational Nike launch- 
ers and radar tracking systems to cut cost and allow a quick 
deloyment. Even Nike Ajax missile components were to be used 
whenever possible: an example being the booster unit made from 
four Ajax booster engines. After reviewing the design, in April 
of 1955 the Army issued Western Electric the production con- 
tract. Then, on 15 November 1956, the program was given the 
new name of Nike Hercules'. 

The first production Nike Hercules was delivered to the 
Army in December 1957. Final testing was completed that same 
month and, in January 1958, the first missiles became opera- 
tional. By June Hercules was in service at Nike sites around New 
York, Washington DC, and Chicago. By 1960, all 73 continental 
Nike Ajax Battalions had finished conversion to Hercules, giv- 
ing the United States a total of 365 operational Nike Hercules 
batteries (each Nike Hercules Battalion had five batteries, one 
HQ and four fire). 


A Nike Hercules on a mobile launcher, 18 April 1961. A three man crew 
could “‘emplace, erect, and fire” the Nike in minutes. This is only true if 
you forget the men operating the tracking and control radars. 

Photo by: U.S. Army 


The deployment of the Nike Hercules marked a major in- 
crease in the capability of the Nations Surface to Air missile 
system. With a range three times greater than the earlier Ajax 
missile, the Nike Hercules increased the defensive area of a Nike 
site from 2,000 square miles to 24,000 (11 times larger). Addi- 
tionally, the increased ceiling of the missile made it impossible 
for an enemy bomber to fly above the defense system. Finally, 
because of the nuclear warheads large blast area, it also became 
impossible for any enemy aircraft to avoid the Hercules through 
extensive maneuvering. Surprisingly, in testing and training a 
successful intercept occurred when a Nike Hercules came within 
50 feet of its target. This last capability gave the Nike sites a 
limited Anti-Ballistic Missiles capability against Medium or In- 
termediate Range Ballistic Missiles (these missiles are slower 
than ICBMs, making them easier targets)’. 

On 4 November 1962, a Nike Hercules was launched with a 
live nuclear warhead. Known as Shot Tightrope of Test series 
Dominic 1, the Nike carried its W-31 warhead to a detonation 
altitude of 15 miles. This is the only known launch of a Nike 
Hercules with a live nuclear warhead. 

Regardless of its enhanced capabilities, the Nike Hercules 
was limited by its use of the Nike Ajax’s mechanical radars. Even 
with a Western Electric upgrade, these radars were slow and lim- 
ited in the number of targets they could track. Furthermore, these 
radars, and their control systems, were so large and cumbersome 
that it took 20 vehicles to move the long range acquisition radar 
system. 

In early 1960, however, General Electric developed the High 
Power Acquisition Radar or HIPAR. This new—compact—ta- 
dar required only three vehicles to move it, significantly increas- 
ing the mobility of the Hercules unit. The HIPAR also improved 
the missile’s capabilities against high speed targets like SRBMs. 
As an example of this, in mid-1960 a Hercules intercepted a 
Corporal SRBM. Later that year, in September, a Nike Hercules 
intercepted another Nike Hercules. By 1961 HIPAR equipped 
semi-mobile Nike units were being deployed in Western Europe 
and Asia’. 

The reason the Nike Hercules units deployed in Western 
Europe and Asia were designated semi-mobile had to do with 
their size. Though the development of HIPAR made mobility 
practical, the Nike batteries were still extremely large units to 
move about. Also, if the size was not bad enough, it took nearly 
a week to calibrate the electronics after the move. As a result, 
most of the units deployed to Europe or Asia were set up like 
prefabricated houses. The trailers were placed on fixed supports 
and their wheels were permanently removed. 

In 1963 the U.S. Army had 134 Nike Hercules batteries in 
Europe (26 combat battalions and one training). That same year 
644 Hercules launchers were in service with the armed forces of 
Belgium, Denmark, West Germany, Greece, Italy, the Nether- 
lands, Norway, Turkey, Japan, South Korea, and Taiwan‘. Pro- 
duction of the nuclear capable Nike Hercules was then Suspended 
in March of 1964 in anticipation of the SAM-D missile. Produc- 
tion of conventionally armed Hercules missiles, however, con- 
tinued in Japan for many years. 

A few years after Nike Hercules production ended, the 
United States Congress came to the conclusion that it was un- 
necessary to operate a Continental air defense system. As a re- 
sult, SAM-D was reduced to a low cost research effort. Then, in 
1968, phaseout of the Nike Hercules missiles began. By 1975 
only four semi-mobile Nike Hercules units were in service in 
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Two Nike Hercules missiles stand ready for launch. This was the first truly successful SAM the U.S. deployed. It was also the first nuclear capable Surface-to- 
Air Missile. 
Photo by: U.S. Army 


the United States: two in Florida and two in Alaska. These units 
were training batteries for the Hercules units deployed in Eu- 
rope. 

Where Congress no longer saw a need for the Nike Her- 
cules, in Western Europe the view was different. Always in range 
of Soviet tactical bombers, these nations needed the Hercules to 
maintain a high altitude defense of their territory. Since the U.S. 
Army units in Europe were in a similar situation, the govern- 
ment continued to operate 3 semi-mobile battalions (not count- 
ing the training battalion in the U.S.). 

To maintain the system’s effectiveness until the SAM-D was 
deployed, in the late 60s the Army equipped the European units 
with the new Tracking Only Radar (TOR). This new radar en- 
hanced the Nike Hercules system’s ability to burn through en- 
emy ECM systems and maintain a missile lock. 

The wait for SAM-D, now called Patriot, would be longer 
than anticipated. Thus, in the early 1980s the original analog 
computer system was replaced with a high speed digital com- 


puter system. Regardless of this last modification, however, time 
had made the Nike Hercules hopelessly outdated. With a 1950s 
airframe, vacuum tube electronics, and mechanical radars, the 
Hercules was a dinosaur in a world of micro-computers, solid 
state electronics and phase array radar systems. 

With the deployment of the first Patriot units, in December 
of 1984 the U.S. Army withdrew its last Nike Hercules missiles _ 
from Europe. 


Notes 

‘Originally the program was titled Nike B. 

*During the Cuban missile crisis several Nike units were emplaced in the south- 
ern United States to intercept the Cuban missiles. 

3Prior to the development of HIPAR, in 1958 a Battalion of Hercules missiles 
was sent to Taiwan. 

4U.S. troops stationed in these countries maintained control of the nuclear war- 
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A fixed continental Nike site. The missiles are stored underground and raised on an elevator for launch. 


Photo by: U.S. Army 
heads. 


TALOS (RIM-8D) 


SPECIFICATIONS (RIM-8E): 
Length: Interceptor- 21 ft 2.2 in Span: 9 ft 0.6 in 
Booster- 10 ft 0.8 in 


Diameter: 2 ft 4 in Weight: 7,000 Ibs 
PERFORMANCE 
Speed: Mach 2.5 Ceiling: 86,941 ft 


Range: 75 miles 


PROPULSION: Sustainer- one 9,000 Ib thrust Bendix ramjet engine. 
Booster- one 20,000 lb thrust solid fuel booster motor 


GUIDANCE: beam rider with semiactive radar homing 


WARHEAD: conventional explosives or a 5 kiloton W-30 nuclear war- 
head 
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The Talos was by far the most powerful missile to come out 
of the Bumblebee program. Until the deployment of the SM-2, 
it was the longest range surface-to-air missile the Navy ever 
operated. 

Development of the Talos began on 1 September 1944 with 
the creation of the Bumblebee program. The plan was to investi- 
gate the feasibility of using a ramjet propelled, guided missile to 
intercept Japanese suicide aircraft. Four months later, on 11 June 
1945, the Applied Physics Lab of John Hopkins University was 
assigned Bumblebee Project 1. The purpose was to develop a 
ramjet powered surface-to-air missile by the year 1948. Work 
on the propulsion system began immediately, and on 13 June 
APL/JHU successfully flew a 6 inch diameter ramjet made from t- 
he exhaust tubing of a P-47 fighter. So successful was this t 
st (later called a Burner test vehicle) that by September of 1946 
testing was underway with an 18 inch missile called Cobra. 

Though testing of large ramjets was underway by late 1946, 
it would be many years before the missile system was ready. In 
1947 booster system problems forced APL/JNC to perform many 
of its guidance system tests in an aircraft. In 1948 a special rocket 
powered Supersonic Test Vehicle replaced the aircraft (this STV 
would later be turned into the Terrier missile). Testing of ramjet 
vehicles did resume until September 1949, and these tests used 
the old 6 inch Burner vehicle (it did reach an altitude of 60,000 
feet). It would not be until 1950 that a pretactical Talos missile 
was successfully flown. 


With testing already behind schedule, in December 1950 
the Navy drastically increased the missile’s performance require- 
ments. Now the missile was to have a 57 mile range, a 60,000 
foot ceiling, and come within 70 feet of its target. If these changes 
were not enough, the missile also was to be ready for service 
testing by June 1953: the program would not meet this deadline. 

With these new requirements, on 6 March 1951 the first 
prototype Talos (Ramjet Test Vehicle RTV-N-6a3) successfully 
flew 40 miles at Mach 2. The first full scale Talos flight (X- 
SAM-N-6) then occurred in October 1952. Late that same month, 
the first successful homing intercept was completed by RT V-N- 
6a4. Two years later, in May 1954, a Talos intercepted a QB-17 
drone 32 miles away. The required intercept range of 57 miles 
was then achieved in November 1956. Finally, in March 1957, 
the Talos completed a combat style intercept, destroying its QB 
drone. 

Surprisingly, even if the Talos had been ready by June 1953 
it could not have been field tested. Like the Terrier missiles, con- 
version of the first Talos cruiser-the Galveston-did not begin until 
mid-1957. When evaluation did begin in May 1957, however, 
the Talos quickly proved itself. By 1958 the Talos was opera- 
tional with the fleet. 

Once in service the Talos quickly became the most tactical 
missile in the Navy’s arsenal. Unlike the Terrier, the Talos’s long 


CONTRACTOR: Bendix Aerospace The guided missile cruiser USS Oklahoma City (CLG-5) launches a Talos, A target Talos roars skyward. The number of probes in the nose of this missile indicates it was a G model, homing missile. 
9 May 1973. Photo by: U.S. Navy 
NOS. MISSILES: 2,500 manufactured by 1970 Photo by: U.S. Navy 
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A Talos Vandal supersonic target roars from a test launcher at White Sands Missile Range. The ramjet Talos was the longest range Navy SAM until the advent 
of the SM-2 in the 1980s. 
Photo by: Bendix 


range allowed it to intercept enemy aircraft before they could 
launch their own anti-ship missiles. In addition, because the Talos 
flew a high efficiency trajectory, the missile attacked from above. 
This gave the weapon a tactical edge: in Vietnam the Talos mis- 
siles proved successful against Vietnamese aircraft. Finally, af- 
ter deployment of the nuclear tipped SAM-N-6bW in March 
1959, the Talos became effective against large formations of 
enemy aircraft. This version also could be used as a surface-to- 
surface missile against large formations of enemy ships. 


Over the years the Talos was gradually improved. In Octo- 
ber 1960 an improved missile designated SAM-N-6bL was de- 
ployed. This model had greater range and a new continuous-rod 
warhead that was lethal out to 100 feet: a nuclear version was 
deployed the following month. In December 1962, after the Talos 
was redesignated RIM-8, the RIM-8E was deployed. In addition 
to a greater ceiling, this model used continuous wave semiactive 
terminal homing, and could carry either conventional or nuclear 
warheads. An improved beam rider-RIM-8G- was fielded in 
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September 1966, and in 1968 the RIM-8J with improved semi- 
active guidance became operational. In June 1968 the Navy also 
began converting some earlier Talos missiles into anti-radiation 
RIM-8H. 

These enhancements to the Talos, however, were more band- 
aid actions then anything else. With the start of the Typhon pro- 
gram in 1960, the Talos was left with only funding to improve 
reliability. Talos deployment was also ended at seven ships: the 
USS Long Beach, three Cleveland cruisers, and three Baltimore 
cruisers. Though the Typhon was cancelled in 1964, by that time 
the navy was developing the Standard Missile. The final blow 
then came in the early 70s when the Navy began work on short 
range-fast reaction-missiles: though it was long ranged, the Talos 
was slow to launch. Thus, in the late 70s, the Talos was with- 
drawn from service. The last operational ship, the USS Okla 
oma City, was retired in late 1979. 

Following its withdrawal, many of the remaining Talos mis- 
siles were expended as Vandal or LAST supersonic targets. In 
this mode it tested the very fast reaction missile systems that 
replaced it. 


BOMARC (CIM-10) 


SPECIFICATIONS: CIM-10A CIM-10B 
Length: 46 ft 9 in 45 ft 1 in 

Span: 18 ft 2 in es 

Diameter: 2 ft 11 in Pet 


Weight: approx 15,500 Ibs 16,032 lbs 


PERFORMANCE 
Speed: Mach 2.8 Mach 2.8 
Range: 250 miles 440 miles 
Ceiling: 60,000 ft. 100,000 ft 


PROPULSION:CIM-10A Sustainer-Two 11,500 Ib thrust Marquardt 
RJ43-MA-7 Ranjets. 

Booster- A 35,000 Ib thrust Aerojet Gen 
eral LR59-AJ-13 liquid fuel 
rocket burning Nitric Acid and 
Kerosene. 

CIM-10B Sustainer-Two Marquardt 12,000 Ib thrust 
RJ43-MA-7 Ramnjets. 

Booster- Single 50,000 Ib thrust Thiokol 

XM-S1 solid fuel rocket motor. 


GUIDANCE: 

Cruise phase- Westinghouse Command guidance system con- 
nected to SAGE—Semi-Automatic Ground Envi- 
ronment—air defense network. 

Terminal guidance- Westinghouse active homing radar system. 


WARHEAD: 
CIM-10A: Conventional explosives, or a7 to 10 Kiloton W- 
40 fission warhead 
CIM-10B: a7 to 10 kiloton W-40 fission warhead 


CONTRACTOR: Boeing and Michigan Aeronautical Research Center 


NOS. MISSILES: 570 produced- 301 CIM-10B, 269 CIM-10A. 


The BOMARC is the only Surface-to-Air Missile the United 
States Air Force ever developed. Though a cruise missile of lim- 
ited speed and mobility, this weapon is second only to the Spar- 
tan as the longest range defense missile ever deployed by the 
United States. 

Immediately following the Second World War, Boeing Air- 
craft began the GAPA, or Ground-to-Air Pilotless Aircraft pro- 
gram. Like the Navy’s Bumblebee program, this project was to 
determine the feasibility of surface-to-air missiles. Research 
covered both rocket and ramjet propelled missiles. By 1950, a 
total of 112 missiles, of three different configurations (two rocket 
powered, one ramjet), had been tested. Of these vehicles, the 
ramjet missile reached speeds of Mach 2.5 and a kill altitude of 
80,000 ft. 

So successful was the GAPA program, that in 1949 the Air 
Force authorized Boeing Aircraft to begin development of a long 
range “pilotless” interceptor capable of intercepting enemy long 
range bombers and intercontinental cruise missiles. Two months 
later the Michigan Aerospace Research Center was added to the 
project, giving the program its distinctive name: BOMARC (BO 
for BOeing and MARC for Michigan Aerospace Research Cen- 
ter). 

Three years after development of the BOMARC began, the 
first prototype missiles (XIM-99s)! were delivered to the Air 
Force for testing. Designed to flight test the planned liquid fuel 
booster system, these early missiles were not equipped with ei- 
ther a guidance system, warhead, or ramjets. Fourty-one of these 
missiles were delivered before February 1955 when flight test- 
ing began with the YIM-99 propulsion test vehicle. Thirty-eight 
flight tests would then be accomplished with this version by early 
1957. 

The first guided production prototype YIM-99A missiles 
were delivered in early 1957. That same year, on 16 May, Boeing 
received the production contract for the BOMARC. Seven 
months later, on 7 Nov 1957, an order was placed for 23 produc- 
tion model BOMARC A’s. 


An early Bomarc A (#14) lifts off from the Cape. It looks like someone 
forgot to close a hatch on the side of the missile. Note that the missile’s 
wing tips are full flying. 

Photo by: U.S. Air Force Space Command 


200 * Nuclear Weapons of the United States 


BOMARC A 

The BOMARC “A” was the first production model of the 
BOMARC series. Essentially an unmanned aircraft (cruise mis- 
sile), it was launched vertically using a liquid fuel rocket engine 
built into its tail. Once airborne, and traveling at supersonic speed, 
guidance commands from a ground station would ignite the ram- 
jet engines. The missile would then rotate so the top of the 
BOMARC faced its target. The missile would retain this orien- 
tation until it reached its planned cruise altitude of approximately 
80,000 feet. Once at this altitude the ground station would 
commandthe BOMARC to pull itself over to horizontal flight. 
Once level the missile would then execute a half roll to place it 
in the planned tail up cruise configuration. 

Once the Bomarc was in its cruise mode all the ground sta- 
tion had to do was track the BOMARC, updating its course as 
necessary. Only when the missile was within ten miles of its 
target would the BOMARC’s internal radar system take over 
and guide the missile to its target. 

The first BOMARC “A” became operational on 19 Sep- 
tember 1959 with the 46th Air Defense Missile Squadron at 
McGuire AFB. By the end of September all 28 of the squadron’s 
missiles were operational. By December of 1960 four more 
squadrons were operational: the 6th ADMS at Suffolk County, 
New York; the 22nd ADMS at Langley AFB, Virginia; the 26th 
ADMS at Otis AFB, Mass; and the 30th ADMS at Dow AFB, 
Maine. All totalled 140 missiles. 

Though the BOMARC “A” allowed the Air Force to defend 
the entire eastern sea board (each site defending 200,000 sq 
miles), the missile had a major problem with its liquid fuel booster 
motor. Because the fuels were too corrosive to be stored in the 
missile for long periods, the BOMARC As had to be fueled be- 
fore they were launched. This action kept the missile on the 
ground for approximately 2 minutes. 

Another problem with the fuels was that they were hyper- 
golic: they ignite when mixed. This made the system prone to 
fire causing several accidents. The most famous being the 7 June 


A head on view into an operational Air Force Bomarc launcher. The roof 
has rolled away, and the missile is ready to be elevated. 
Photo by: U.S. Air Force Space Command 


A Bomarc B is ready for launch. The erecting arm has fully retracted. 
Photo by: U.S. Air Force Space Command 


1960 incineration of a nuclear tipped BOMARC “A” at McGuire 
AFB. In this incident a high pressure Helium tank in the missile 
burst, rupturing the BOMARC’s fuel tanks. Luckily the warhead’s 
safety systems functioned properly and the bomb simply melted 
into radioactive slag in the inferno. 

Eventhough the problems with the BOMARC “A” were 
known by the Air Force back in the mid-fifties, it was not until 
the development of large- high thrust- solid fuel rocket motors 
that it became possible to do something about it. In February of 
1958 Boeing announced that development was underway on a 
new model using a solid fuel booster motor. This model was 
called the BOMARC B or Super BOMARC. 


BOMARC B 
Though similar in design to the BOMARC A, the BOMARC B 
was far more effective. Because it used a solid fuel booster, this 
model not only did not have the fire problems, but it could be 
launched immediately after elevation: Within 30 seconds. The 
solid fuel booster also took up less room in the missile, allowing 
the BOMARC B to carry enough jet fuel to fly 440 miles. Other 
changes were improved ramjets (tested to speeds of MACH 4 
and altitudes of 100,000 ft), and an enhanced radar seeker that 
could search from sea level to the missile’s ceiling for targets. 
The first BOMARC B was launched on 27 May 1959. 
Though propulsion problems marred the first seven flights, by 


Chapter 11 ¢ Anti-Aircraft and Anti-Missile Weapons 201 


A Canadian Bomarc B sits ready for launch. The erecting arm is still 
retracting into the launcher. 
Photo by: U.S. Air Force Space Command 


A Canadian Bomarc B sits ready for flight. 
Photo by: U.S. Air Force Space Command 


mid-1960 all the flaws had been found. To verify this, on 8 July 
1960, a BOMARC B intercepted a supersonic Regulus II drone. 
A more complicated intercept was then completed on 23 March 
1961. In this test a BOMARC intercepted a Mach 2 Regulus II 
and then, by command of the ground station, changed course for 
a second Regulus II. This second missile was then destroyed by 
the Bomarc at 100,000 feet, 375 miles down range. Three months 
later, on 1 June 1961, the first BOMARC B became operational 
with the 37th ADMS at Kincheloe AFB, Michigan. 

In 1961 Super BOMARCs also became operational with 
the 74th ADMS, Duluth Municipal Airport, Minn (August), and 
the 22nd ADMS, Langley AFB (October). In December of 1962 
BOMARC Bs were deployed with the 35th ADMS at Niagara 
Falls: 46 missiles deployed on the Michigan side. The 26th 
ADMS at Otis AFB achieved IOC in September of 1963, and in 
October the 46th ADMS at McGuire AFB became operational. 
The first Canadian squadron, the 446th SAM at North Bay 
Ontario became operational in November of 1963. The next 
month the 447th SAM at La Macaza, Quebec. 

Only the 6th ADMS at Suffolk County, and the 30th ADMS 
at Dow AFB, were not rearmed with the BOMARC Bs. Testing 
and training with the BOMARC “A” was ended on 10 March 
1962 and, on 1 December 1964, both Dow and Suffolk County 
were shut down. Before this, in June, the Air Force achieved an 
operational force of 242 BOMARC B sites. 

During the deployment of the BOMARC B, on 27 June 1963 
the missile was redesignated as part of a joint services program 
to produce a uniform designation system. As a result, the Bomarc 
ceased being an IM-99 (Interceptor Missile #99) and became a 
CIM-10 or Coffin launched Interceptor Missile #10. 

Soon after the 242 missile force was achieved, in the fall of 
1964 the Air Force began withdrawing the BOMARCs based at 
Niagara Falls. In three years sixteen of the original 46 launchers 
were shutdown and by June of 1969 only 22 missiles were still 
operational. All operations at Niagara were then ended on | 
December 1969,with the 35th ADMS being deactivated on the 
31st. The next year the Congress of the United States decided 
that a continental air defense missile system was not necessary. 
Thus, on | April 1972, operations ended at Duluth, La Macaza, 
North Bay, and Otis AFB. Kincheloe was then deactivated on 1 
July 1972, and on 1 October the last BOMARC missile was with- 
drawn from McGuire AFB. 


Notes 
'When the program was begun the missile was designated XF-99 for eXperimental 
Fighter. 


FALCON (AIM-26A) 


SPECIFICATIONS: 
Length: 7 ft 0.5 in Span: 2 ft 
Diameter: 11 in Weight: 203 Ibs 


PERFORMANCE 
Speed: Mach 2 Range: 10 miles 
PROPULSION: a 5,800 Ib thrust Thiokol M-60 solid fuel rocket motor. 


GUIDANCE: Semi-active radar homing 
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WARHEAD: a subkiloton (0.5 Kt) W-54 fission warhead. 
Four active radar proximity fuzes were used to trigger detonation. 


CONTRACTOR: Hughes 
NOS. MISSILES: 1,900 AIM-26As reported produced 


The AIM-26a is the only member of the Falcon family of 
missiles to carry a nuclear warhead. It was developed specifi- 
cally to give U.S. pilots an extremely high probability of inter- 
cepting enemy aircraft in head on engagements. 

Though the Genie rocket gave U.S. pilots an assured kill 
capability, by the late fifties the Air Force had decided it needed 
an air-to-air missile capable of intercepting Soviet aircraft in head 
on engagements. To meet this new requirement Hughes Aircraft, 
the manufacturer of the Super Falcon missiles, began develop- 
ment of a semi-active radar homing (SARH) air-to-air missile. 

The decision to use SARH was based on the inability of the 
available infrared systems to lock-on to an aircraft from the front. 
Because this form of guidance was significantly inaccurate, a 
sub-kiloton nuclear warhead was added to produce an extremely 
large kill zone. This combination of warhead and guidance pro- 
duced a missile capable of intercepting any kind-or number-of 
aircraft, day or night, and in all types of weather. 

Production of the AIM-26a (originally called the GAR 11) 
began in 1960. Deployment began the next year on F-101, F- 
102, and F-106 fighter aircraft deployed with the NORAD air 
Defense network. 

By the late 60s improvements in both radar and infrared 
homing systems had made missiles like the Sparrow and 


An AIM-26A nuclear Falcon, the white missile, stands with its earlier 
brother missiles. The AIM-26A was by far the most powerful and 
successful of the Falcon series. 

Photo by: Hughes Aircraft 
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Sidewinder effective in frontal attacks. Also, the type of target 
the NORAD defense was expecting to engage changed from high 
altitude to a low altitude terrain hugging aircraft. This change in 
tactics placed the AIM-26a at a disadvantage because the nuclear 
warhead restricted its low altitude capabilities. By 1971 the AIM- 
26A was no longer in service. 

In 1980 the conventionally armed version of the AIM-26a 
deployed by the Swedish and Swiss Air Forces was still opera- 
tional. This indicates there was no design problem with this model 
of Falcon missile. 


TERRIER BT-3A/N (RIM-2D) 


SPECIFICATIONS: 
Length: 26 ft 4 in 
Diameter: missile- 1 ft 1 in 
booster- | ft 6 in 


Span: 2.4 in 
Weight: 3,000 Ibs 


PERFORMANCE 
Speed: Mach 2.5 
Range: 36 miles 


Ceiling: 65,000 ft 


POWERPLANT: Two stage solid fuel motor system developed by At- 
lantic Research. 


GUIDANCE: beam rider with semi-active radar homing 


WARHEAD: conventional explosives or a 1 Kiloton W-45-0 fission 
warhead 


CONTRACTOR: General Dynamics 


NOS. MISSILES: unknown number produced; approx 310 armed with 
nuclear warheads in 1983 


The Terrier BT-3A/N is the only member of the Terrier fam- 
ily of surface-to-air missiles to carry a nuclear warhead. For thirty 
years it was the most powerful SAM in the Navy Arsenal. 

The Terrier family of surface-to-air missiles was a spinoff 
of the U.S. Navy’s Bumblebee program. In February 1949 the 
Navy started a project to develop a missile using the Talos 
program’s supersonic test vehicle and the guidance system of 
the canceled Lark SAM. The first flight of this composite mis- 
sile occurred on 16 February 1950. Four months later, on 25 
June 1950, the Korean War started. 

The Korean War assured that the Terrier was deployed in- 
stead of cancelled. During the war significant advances were 
achieved in radar homing and in the design of the missile. Using 
an old battleship, the Navy also field tested the system. After the 
war the cruiser Canberra was modified to launch the missile, 
and on 15 June 1956 the first Terrier BW-1 missiles became op- 
erational. 

The same year the BW-1 became operational, development 
began on the BT-3. This missile would be the first Terrier to be 
effective against supersonic aircraft flying at either high or low 
altitude. So effective was this missile that General Dynamics 
proposed turning it into a surface to surface weapon, in order to 
Previous: The Falcon family. In this photo the AIM-26A is marked GAR- 


11, its original designation. 
Photo by: Hughes Aircraft 


A BT-3A series Terrier missile roars skyward in a test at White Sands. We 
can tell this is of the BT-3A series by the shape of the body strakes. 
Photo by: U.S. Navy 


meet a new Navy requirement. The Navy accepted this proposal 
and in 1958 development began on the first nuclear capable Ter- 
rier: the BT-3A/N (RIM-2D). 

By using a longer burning—solid fuel—auxiliary power 
source and an end burning sustainer motor, the BT-3A/N has 
twice the range of the earlier BT-3. Along with this longer range, 
a W-45 nuclear warhead was added to the missile. This warhead 
gave the Bt-3A/N maximum effectiveness against surface tar- 
gets. It also made the missile extraordinarily effective against 
large formations of enemy planes and cruise missiles. Deploy- 
ment of this model with the United States Navy began in 1962. 

Though initially effective as a ground attack weapon, the 
development of new standoff weapons systems quickly made 
the RIM-2D too short ranged to be effective. As a result, the 
missile reverted to its SAM heritage, becoming the Navy’s ulti- 
mate anti-aircraft weapon. Even the deployment of the SM-2 in 
the 1980s did not changed this. 

In an attempt to develop a replacement for the Terrier, the 
Navy considered developing a nuclear warhead for the SM-2. 


Somewhere in the Pacific, September 1978. Two Terrier missiles are ready 
for launch from the cruiser USS Horne (CG-20). 


Photo by: U.S. Navy 
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A Terrier launch from a Mk-10 launcher. 
Photo by: U.S. Navy 


The England again, a split second later. 
Photo by: U.S. Navy 


Production of this warhead was deffered in 1986, and then can- 
celled following the fall of the Soviet Union. As for the Terrier, 
by 1992 all Terrier nuclear warheads had been removed from 
Navy surface ships. Without these warheads there was no rea- 
son to continue to operate this missile. 


Nike Zeus 


Following the issuing of the production contract for the Nike 
Hercules, in June of 1955 the U.S. Army began a study to deter- 


30 April 1964, the USS England (DLG 22) fires a Terrier off Point Mugu, 
California. 
Photo by: U.S. Navy 
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mine the feasibility of Nike system based surface-to-air missiles 
that could intercept hypersonic aircraft and Inter-Continental 
Ballistic Missiles. Initially this project was called Nike II but, 
on 15 November 1956, Army ordnance renamed the project Nike 
Zeus. 
Originally the Army had intended the Nike Zeus to be a long 
range weapon, possibly capable of intercepting enemy nuclear 
warheads in space. Twelve days after the project was renamed, 
however, Secretary of Defense Wilson issued a directive restrict- 
ing all Army missiles to a maximum range of 200 miles. This 
restriction made it impossible for the Nike Zeus to be effective 
as an exoatmospheric interceptor (out of Earth’s atmosphere). 
Though restricted in range, even a limited capability mis- 
sile was better than no missile at all and, in December, a devel- 
opment contract was issued to Western Electric. The goal now 
was a missile capable of intercepting ICBM warheads inside the 
earth’s atmosphere that could be launched and controlled by 
present Nike launchers and radar. Called the Nike Zeus “A,” the 
resulting missile was nothing more than an enhanced version of 
the Nike Hercules. 


Nike Zeus (XLIM-49A) 
SPECIFICATIONS: 
Length: 44 ft 3 in Span: 9 ft 9.6 in 
Diameter: 3 ft Weight: 11,000 Ibs 
PERFORMANCE 


Speed: supersonic Range: 200 miles 

PROPULSION: Two stage solid fuel rocket motors; first stage produc- 
ing 400,000 Ibs. of thrust. 

GUIDANCE: Radio command 


WARHEAD: Would probably have carried a 20 kiloton nuclear war- 
head. 


CONTRACTOR: Western Electric 


PP ps 


A Nike Zeus A roars from its zero length launcher. Primarily, this was a 
test vehicle for the first stage booster, but it could have been deployed if 
the situation warranted it. 

Photo by: U.S. Army 


Flight testing of the Nike Zeus “A” using only the first stage 
began on 26 August 1959: the missile exploded following launch. 
The second attempt on 14 October was highly successful, how- 
ever, paving the way for the first two stage attempt on 16 De- 
cember. This flight was also unsuccessful, but in February 1960 
a two stage flight was completed with a full range flight occur- 
ring on 9 March. The last Nike Zeus “A” was then launched on 
25 May 1960!. 

Following the launch of Sputnik, on October 4,1957, the 
range restriction on U.S. Army’s missiles was rescinded. Now it 
was possible to develop a longer range Nike Zeus, capable of 
intercepting enemy ICBM warheads outside the earth’s Atmo- 
sphere. This new missile was named Nike Zeus B. 


Nike Zeus (XLIM-49B) 
SPECIFICATIONS: 
Length: 48 ft 4 in Span: 8 ft 
Diameter: 3 ft Weight: 22,800 Ibs 
PERFORMANCE 


Speed: supersonic 
Range: 250 miles 


Ceiling: 174 miles? 


PROPULSION: First stage- A 450,000 lb thrust Thiokol TX- 135 solid 
fuel rocket motor. 
Second stage- A Thiokol TX-238 solid fuel rocket mo- 
tor. 
Third stage- A Thiokol TX-239 solid fuel rocket mo- 
tor. 


GUIDANCE: Radio command 
WARHEAD: One 400 kiloton W-50 thermonuclear warhead. 
CONTRACTOR: Western Electric 


Because it was designed to intercept targets in space, the 
Nike Zeus B was significantly different in design compared to 
the earlier Nike Zeus “A”. Since it was not intended to intercept 
targets in the atmosphere, this missile did not require huge con- 
trol fins as the earlier Zeus. Only small fins were needed until it 
reached space. Once there a special third stage with small con- 
trol jet ports (similar to control rockets on a space craft) were 
used to make the interception. As a result, the only features the 
Nike Zeus B had in common with the Nike Zeus “A” was their 
method of guidance and the same first stage motor. It is this use 
of the same first stage motor that would prompt later writers to 
label the Nike Zeus “A” a motor test vehicle. 

The first flight of a Nike Zeus B (only the first stage was 
live) occurred on 28 April 1960. Testing of the two stage ver- 
sions was completed in the summer of 1961 and, on 9 Septem- 
ber, the first three stage flight was completed at Point Mugu Naval 
station. Several months later the flight test program was moved 
to Kwajalein atoll where, on 19 July 1962, a Zeus B missile 
intercepted the nose cone of an Atlas D ICBM launched from 
Vandenberg AFB. Another intercept occurred on 12 December, 
and by the end of 1963 a total of 13 RV’s had been technically 
destroyed’, 
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A Nike Zeus B missile. Note the significant differences between the A and 
B models. The B model had three stages, the last being designed to 
operate in space. 

Photo by: U.S. Army 


Though the Nike Zeus B had proven it could intercept an 
ICBM RY, the system still had problems. First, the planned me- 
chanical radar systems were expensive to deploy and slow in 
operation. They also could only track a few targets and were 
inefficient at filtering out decoys. A more significant problem 
though was that because the Nike Zeus was designed for space, 
it could not intercept short range SLBMs or an ICBM warhead 
that had already re-entered the atmosphere. As a result, in Janu- 
ary 1963 the original mechanical radar system was replaced with 
a new, high speed, phase array radar system. In addition, to de- 
fend against Submarine-Launched Ballistic Missiles, an endo- 
atmospheric‘ interceptor missile was added to the system. With 
these changes, the Nike Zeus system became Nike-X. 

Soon after the Nike-X system was created, Western Elec- 
tric, Bell, and Douglas began development of a still longer range 
version. Initially called Extended Range Nike Zeus, this model’s 
greater range suggested to the DOD a way of cutting the cost of 
deploying an ABM system. By using this missile they could in- 
crease the amount of territory defended by a single missile site. 
As a result, they needed fewer missile sites to defend the same 
area. Fewer sites meant fewer radars, less personnel, and thus 
lower operating costs. Thus, on 29 September 1965, Western 
Electric was given the contract for this missile. Two years later, 
on 18 September 1967, the DOD scrapped the Nike-X program. 
In its place was created a thinner ABM defense called Sentinel. 
That same day the Nike Zeus EX was also issued the new name 
of Spartan. 


A Nike Zeus B roars from its launcher at White Sands. 
Photo by: U.S. Army 
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The second Nike Zeus intercept is shown here. The missile was fired from Kwajalein at an Atlas RV launched from Vandenberg AFB. The cross in the sky is 
where the two missiles met. 
Photo by: U.S. Army Strategic Defense Command 


Though the Nike Zeus was never operationally deployed as 
an Anti-Ballistic Missile, it would become an operational nuclear 
weapon. In April of 1962, Secretary of Defense McNamara or- 
dered that a Nike Zeus attempt an intercept of an orbiting satel- 
lite. Code named MUDFLAP, this intercept was accomplished 
in May of 1963 using a modified Nike Zeus missile designated 
DM-15S. The next month, on 27 June, McNamara ordered that 
a Nike Zeus, armed with a live nuclear warhead, be kept ready 
at the Kwajalein complex for launch against Soviet satellites. 
From that day until sometime in 1964, at least one missile with a 
live nuclear warhead was kept on 24 hour launch alert at this 
base. The deployment was ended in May of 1966. 


Previous: A very colorful picture of a Nike Zeus B launch. The Nike Zeus 
B was the first missile to successfully intercept an ICBM RV. 
Photo by: U.S. Army 


Notes 

‘One source says there were only 5 flights of the Nike Zeus “A”. 

This was the altitude a Nike Zeus reached during an anti-satellite test launch 
‘The Zeus missile did not hit the RV but came close enough to destroy it with a 
nuclear warhead. 

‘Endo-atmospheric is another way of saying that the missile intercepts its targets 
inside the earth’s atmosphere. 
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SPARTAN (LIM-49A) 


SPECIFICATIONS: 
Length: 55 ft 2 in 
Diameter: 3 ft 7.1 in 


Span: 9 ft 9.6 in 
Weight: 29,000 Ibs 


PERFORMANCE 
Speed: 
supersonic 
Ceiling: 
350 miles 
Range: 460 miles 


PROPULSION: First stage- A 450,000 Ib thrust Thiokol TX-500 solid 
fuel rocket motor. 
Second stage- A Thiokol TX-454 solid fuel motor. 
Third stage- A Thiokol TX-239 solid fuel motor'. 
Firing temperature limits: 700 to 900 F 


GUIDANCE: Radio command 
CONTRACTOR: Western Electric and McDonell Douglas 


The Spartan is the fourth, and last, nuclear tipped ABM the 
United States has developed. It was the result of continued de- 
velopment and enhancement of the Nike Zeus B missile. 

Following the first Nike Zeus ICBM intercepts, Western 
Electric and McDonnell Douglas began research into an im- 
proved, longer range missile called the Extended Range Nike 
Zeus. This new missile, coupled with the long tracking range of 
the planned Missile Site Radar MSR, was to increase the area 
defended by the planned Nike-X missile site. By doing this the 
DOD could then reduce the number of these sites it had to con- 
struct while still defending the same amount of United States 
territory. The production contract was issued in the summer of 
1965 and development began in October of that year. Two years 
later, in Sept of 1967, the DOD replaced the Nike-X system with 
a thinner defense system called Sentinel. That same month the 
Nike Zeus EX was given the néw name of Spartan. 


A view of a Spartan showing its size relative to two Douglas technicians. 
The photo was taken in the McDonnell Douglas Santa Monica facility 
parking lot. 

Photo by: U.S. Army 


A Spartan launch from Kwajalein. 
Photo by: U.S. Army Strategic Defense Command 


from a concrete cell at Kwajalein atoll. By April of 1970 devel- 
opment testing had been completed with a total of 11 successful 
flights, 2 partial, and 2 failures. Following the completion of the 
Kwajalein Prototype Missile Site Radar, in mid-1970 full sys- 
tem testing began. The first Spartan intercept of a Minuteman 
RV occurred on 28 August 1970, with the first duel Spartan launch 
occurring five months later, on 11 January 1971. In this dual 
launch, one missile intercepted an ICBM RV while the other 
attacked a fixed point in space (an anti-satellite test). 
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A Spartan launch. 
Photo by: U.S. Army Strategic Defense Command 


While the Spartan was being tested, President Richard Nixon 
took certain political steps that would limit the number of mis- 
siles that would be deployed. First, in March of 1969, President 
Richard Nixon replaced the Sentinel system with a still thinner 
system called Safeguard. Eight months later he would start ne- 
gotiating the first Strategic Arms Limitation Treaty (SALT1). 
This treaty, when signed on 26 May 1972, limited the United 
States and the Soviet Union to two, 100 missile, ABM sites 
apiece. An addition to this agreement, signed on 3 July 1974, 
further limited each nation to one site of 100 missiles around 
either that nation’s capital or an ICBM base. As a result of these 
agreements, no more than 30 Spartan missiles would ever be 
deployed’. 

In accordance to the Salt 1 agreement, in late 1974 the first 
missiles were installed at the one Safeguard site at Grand Forks 
North Dakota. By April 1975, Initial Operational Capability was 
achieved with 8 Spartan and 28 Sprint missiles. The system then 
became fully operational with 30 Spartan and 70 Sprint missiles 
on | October 1975. The following day Congress ordered the site 
shut down. 


The Safeguard site at Nekoma, near Grand Forks. Here we see both the 
Spartan and the Sprint launchers. The Spartan are the rectangular silos 
in the back. The Missile Site Radar is in the picture background. 

Photo by: U.S. Army Strategic Defense Command 
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The Spartan on a rail launcher. 
Photo by: U.S. Army Strategic Defense Command 


According to Congress, the protection this single site gave 
was insufficient to warrant its continued operation. Furthermore, 
the radars were viewed as too vulnerable to a nuclear strike to be 
relied on. Thus, in February 1976, the MSR was permanently 
switched off. 

The deactivation of the Grand Forks Safeguard site was not 
the end for the Spartan missile. In the years that followed, its 
design was kept on the shelf against a Soviet violation of the 
Salt 1 agreement (the original warheads were kept in storage 
until 1986). 

In June of 1982, the Spartan design was considered by the 
Ballistic Missile Defense Office as a long range space intercep- 
tor for the proposed Sentry missile system. With the cancella- 
tion of the Sentry system in 1983, however, the Spartan has fi- 
nally been dropped in favor of conventional space interceptors. 


Notes 

'Same third stage as Nike Zeus B. 

?This does not include any Spartan missiles at either Kwajalein or White Sands 
on test launchers. 


SPRINT 


SPECIFICATIONS: 
Length: 26 ft 11 in 
Diameter: 4 ft 5 in 


Weight: 7,700 Ibs 


PERFORMANCE 
Speed: hypersonic Ceiling: around 100,000 ft 
(test vehicles to Mach 10). 
Range: 25 miles 


POWERPLANT: Solid fuel rocket engines by Hercules (possibly X- 
271’s). 
First stage produces 300,000 Ibs. of thrust static. 
Second stage thrust unknown. Firing Temperatures 
limits: 70°F to 90°F 


A Sprint missile (FLA-38) roars skyward from launch cell No. 5, launch 
complex 50, White Sands (23 October 1969). Just visible is the exhaust 
from the first stage control jets. 


GUIDANCE: Radio command Photo by: U.S. Army Strategic Defense Command 
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The Sprint missile, the flying golf tee. This is the world’s fastest missile. 
Photo by: U.S. Army Strategic Defense Command 


WARHEAD: a 20 kiloton W-66 thermonuclear warhead 
target destroyed by the neutron flux (early neutron war 
head). 


CONTRACTOR: Martin Marietta 


NOS. MISSILES: Over 150 missiles were manufactured of which 48 
were expended in Safeguard system testing and 70 
were deployed. 


The Sprint is the third anti-ballistic missile to be developed 
by the United States. It was designed to intercept nuclear tipped, 
ballistic missile, Re-entry Vehicles in the last few seconds be- 
fore they reached their targets. 

Following the removal of the 1956 range restriction, the 
Army ended development of the Nike Zeus ‘“‘A” atmospheric 
interceptor missile in favor of the longer range Nike Zeus “B” 
space interceptor. To many in the government this was an intel- 
ligent move because it meant that the intercepts, and resulting 
nuclear explosions, would be in space. Thus, they would not 
endanger the health of the nation’s population. Others, however, 
knowing that radar problems made the space defense imperfect, 
felt that the Nike Zeus B space only intercept mode dangerously 
limited the system. They in turn called for the development of a 
terminal defense missile to destroy any warheads that leaked 
through the space defense. The development of submarine 
launched ballistic missiles, with their short flight time, added 
strength to the call for a fast reaction atmospheric interceptor. 
Thus, in late 1959, a study was begun to determine the feasibil- 
ity of such a missile. 

After three years of research, it was concluded that by using 
high speed phased array radars and computers, and recent de- 
velopments in heat shielding, it was possible to develop a high 
speed interceptor missile. As a result, in January 1963 the DOD 
started the Nike-X program to develop an advanced ABM sys- 
tem using these new systems. Two months later Martin Marietta 
was issued the contract for this new missile under the title Sprint. 
A year later the Nike-X system absorbed the earlier Nike Zeus 
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The Safeguard system, total. Shown in this picture are the positions of the 
MSR, the PAR unit, and the four Remote Launch Sites (RSL) carrying 
Sprints. The city of Langdon was the most heavily defended city in North 
America. 

Photo by: U.S. Army Strategic Defense Command 


system, creating the two layer defense pattern that would later 
be used by the Sentinel and Safeguard ABM systems. 

Flight testing of Sprint components began at White Sands 
Missile Range in early 1964. The first R&D missile was then 
delivered in November 1965, with the first guided launch occur- 
ring the same month. Work on the Sprint then went on hold until 
construction of the prototype Missile Site Radar (MSR) had been 
completed. 

Construction of the first MSR began in June 1966 at Meck 
Isle in the Kwajalein Missile Range. The MSR would begin op- 
erational testing in September 1968 and would successfully track 
its first ICBM RV in December 1969. Minor delays then set in, 
but by the summer of 1970 Full Scale system testing began. 


The PAR site. An excellent picture of a large phase array radar unit. 
Photo by: U.S. Army Strategic Defense Command 
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A Sprint missile roars from its launcher at Kwajalein, 30 April 1975. 
Photo by: U.S. Army 


On 23 December 1970, a Sprint missile successfully inter- 
cepted its first ICBM RV. The first duel Sprint launch/intercept 
was completed on 17 March 1971 and, on 7 May, a Polaris mis- 
sile was intercepted. This testing series would then be completed 
in the fall 1971 (16 flights in all: 12 successful, 2 partial, and 2 
failures). 

An additional test series was conducted from mid-1971 to 
‘December of 1973. Twenty-nine of the thirty-two flights in this 
series were successful. 

While the Sprint was being developed, in September 1967 
the Nike-X system was relaced by a thinner, cheaper defense 
system. Called Sentinel, the purpose of this ABM system (17 
sites) was to defend urban-industrial areas against an ICBM at- 
tack from mainland China. Two years later, however, in March 
1969, President Richard Nixon redirected the program to de- 
fend the Nation’s ICBM force. Now called Safeguard, and even 
smaller (12 sites), construction of the first ABM site began at 
Grand Forks, North Dakota, in March 1970. Construction of the 
second site then began at Malestrom in May. 

Though these changes had drastically reduced the size of 


AO 3 Ne ee ie, a 


A Sprint arches towards its target immediately after launch. 
Photo by: U.S. Army 


the planned ABM system, with the signing of the Salt 1 agree- 
ment on 26 May 1972, the system was reduced further. Under 
the treaty, the Safeguard system was a token force of two ABM 
sites: one at Washington DC, the other in North Dakota. Two 
years later, in July 1974, an addendum to this agreement was 
signed limiting the system even further. Now the United States 
could only have one site: either around Washington D.C. or at 
one ICBM base. 

With the signing of the Salt 1 agreement in May 1972, con- 
struction was suspended at the Malstrom Safeguard site. Now 
the Nation’s only ABM site installation of the first missiles at 
the Grand Forks began in the summer of 1974. Initial Opera- 
tional Capability with 28 Sprint and 8 Spartan missiles was 
achieved in April 1975. The site then became fully operational 
on | October 1975 with 70 Sprints and 30 Spartans. In the bas- 
ing plan 30 Spartans and 16 Sprints were deployed at the MSR 
site. The remaining 40 Sprints were deployed at four remote 
launching sites, or RSLs, circling the MSR site. 

The day after the site became operational, Congress, using 
the argument that the radars were too vulnerable to a nuclear 
attack, ordered the site shut down. Four months later the MSR 
was turned off forever'. The surplus missiles were then sold off 
as test vehicles for high speed research. 

Though it was deployed for only a few months, the Sprint is 
one of the most amazing missiles ever deployed. Though its 
maximum speed is still classified, it is known that the Sprint had 
a forward acceleration of over 3,200 ft/sec”. If you owned a car 
that could accelerate that fast you could go from zero to SOMPH 
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’ A Sprint missile (FLA-9) is launched from launch cell No. 5, launch 


complex 50, White Sands (18 April 1967). This photo came from frame 10 
of a 12 frame sequence taken from camera station SS13. Twelve frames 
was probably all it could take before the missile was out of its field of 
view. 

Photo by: U.S. Army Strategic Defense Command 


in a distance of one foot. This high acceleration produced tem- 
peratures up to 6200 OF on the missile’s skin: twice the melting 
point of steel?. 

In addition to these capabilities the Sprint was able to with- 
stand a mechanical shock of 25,000 G’s, and the electromag- 
netic effects of a nearby nuclear explosion. The radio command 
link however was the greatest technical accomplishment. This 
unit was powerful enough to recieve radio signals through the 
motor exhaust plume. The system could also penetrate the cloud 
of ablative products produced by the heat shield, and the ionized 
plasma sheathe that surrounded the missile in flight. As of last 
report no missile has been able to match these capabilities. 

The cancellation of Safeguard may have ended the Sprint’s 
deployment, but not the Army’s interest in the missile. Back in 
1971 the Army began development of a hardsite defense system 
with a smaller, harder, radar system and an improved version of 
the Sprint called Sprint II. This basing system would evolve into 
the Low Altitude Defense, or LOAD, system in 1979, and then 
into the Sentry system in June of 1982. Research into an im- 
proved Sprint missile, however, was ended in 1983 when re- 
search began into conventional Anti-Ballistic Missile systems. 


Notes 

'Following deactivation the Sprint missiles were put up for sale to research fa- 
cilities as component test vehicles. 

°The missile’s heat shield could withstand heating rates up to 850 BTU/ft’sec. 
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Nuclear Anti-Submarine Weapons 


With the exception of the dual role Hotpoint and B-57 
bombs, the weapons in this section are the only Nuclear tipped 
Anti-Submarine Weapons the United States Navy has deployed. 
For two and a half decades these weapons could destroy any 
type of submarine, at any depth, and at any operating speed. All 
that was required was the delivery of the device to within 2,000 
ft (one third of a mile) of its target. 

The United States Navy knew the potential of nuclear depth 
charges as far back as the Crossroads nuclear tests at Bikini Atoll. 
These weapons could destroy whole wolf packs of enemy sub- 
marines, effectively protecting Navy convoys and task forces. 
These weapons also could destroy enemy surface ships by either 
rupturing their hulls or capsizing them. 

In recent years the need for such lethal weapons has greatly 
diminished. New homing torpedoes can target, track, and de- 
stroy high speed submarines with a reliability that could only be 
imagined when the first nuclear depth charges were developed. 
The collapse of the Soviet Union has also reduced the potential 
number of submarine targets U.S. Navy ships may be forced to 
engage in a future conflict. Thus, with the retirement of the 
SUBROC, ASROC and B-57 bomb in 1992, the U.S. Navy no 
longer has a nuclear anti-submarine capability. 


BETTY DEPTH BOMB 


DIMENSIONS: 
Length: 10 ft 2 in 
Diameter: 2 ft 7.5 in 


Weight: 1,243 lbs 


YIELD: 5 to 10 Kilotons 


CARRIERS. 
Navy: A-1(AD-5N), P-2V-5, 6, 7; S-2F-2, PSM-1, PSM-2, and 
the P6M. 


The Betty was the first nuclear tipped anti-submarine weapon 
to be deployed by the United States. It was an extremely power- 
ful weapon which could destroy enemy submarines over a large 
area. 

Development of the Betty began in the spring of 1951 when 
the Joint Chiefs requested that the AEC adapt an available nuclear 
warhead for underwater detonation. At that time the only war- 
head suitable for such a use was the W-7 used in the Mk-7 bomb. 
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Development began in 1952, and by June of 1955 the weapon 
was in production: approximately 225 reported produced!. 

Outside of its use of the Mk-7’s warhead, the Betty was a 
completely different weapon. Shaped like a football with short 
tail fins, it quickly penetrated water to its detonation depth. To 
keep the impact forces within structural limits, a drogue chute 
was used. Fuzing was by hydrostatic detonators which set off 
the bomb at a prescribed depth. 

On 25 September 1959, a Betty depth bomb was lost in Puget 
Sound when its P-5M carrying aircraft had to ditch near Whibley 
Island. Though the casing was never recovered, the bomb’s fuel 
core was not installed, making it impossible for a nuclear explo- 
sion or radioactive contamination to occurr. 

Unlike its cousin bomb, the Mk-7, the Betty’s time in ser- 
vice was not long. The last unit was withdrawn in 1960. Replac- 
ing itin the Navy arsenal was the Hotpoint? and the LULU bombs. 


'Much of the information in this paragraph comes from Chuck Hansen’s book 
“U.S. Nuclear Weapons: the secret history, Page 207. 
*The Hotpoint was a dual role weapon capable of anti-submarine and ground 
strike. It is covered in the section on free-fall bombs. 


A picture of a Betty depth bomb test casing slung under an F7F-3 Tiger 
Cat twin engine fighter. The bomb was undergoing a flight endurance test 
prior to deployment. Picture taken on 23 May 1955. 

Photo by: National Atomic Museum 
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A rear view of a Betty depth bomb test casing as it sits on a pallet in preparation for a flight endurance test. Seen clearly is the Mk-1 Mod 0 after body with its 
Mk-19 Mod 0 release mechanism and the Mk22 Mod 0 parachute pack. This picture was taken on 16 March 1955. 
Photo by: National Atomic Museum 


A Betty depth bomb casing is being loaded onto the center attachment of 
a AD-1 Skyraider attack fighter. The drop casing has a metallic finish, not 
a drab military paint job. 

Photo by: National Atomic Museum. 


A close up of a Betty slung under an unidentified aircraft. 
Photo by: National Atomic Museum. 
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LULU (MK-101) 


DIMENSIONS: 
Length: 7 ft 6 in 
Diameter: | ft 6 in 


Weight: 1,200 Ibs 


YIELD: Kiloton class (W-34 warhead, probably 10 Kt) 


CARRIERS 
Navy: S-2, P-2, P-3, SH-3, A-1, A-3, A-4, FJ-4B 


The Lulu depth bomb is the second nuclear depth bomb to 
be deployed by the United States Navy. It appears to have re- 
placed the Betty depth bomb as the primary anti-submarine 
weapon of U.S. aircraft. 

Designated the Mk-101 by the U.S. Navy, the LULU was 
designed to destroy ships and submarines by rupturing their hulls 
with a massive underwater shockwave (during the Bikini Atoll 
nuclear tests such a shockwave was proven more effective in 
sinking ships than an airburst). Detonating was handled by 
hydrostats (depth gages) which triggered when a pre-set depth 
was attained (a timer was also present as a backup trigger to the 
Hydrostats). 

The first model of the LULU was deployed in 1958. In 1959 
a second model was deployed, followed by a third in 1960. 
Though in 1961 the second model (mod-1) was retired, in 1962 
two more models, mods 4&5, were deployed. 

Following the deployment of the Mk-57 bomb, the Navy 
began to retire the LULU from the arsenal. In 1966 the last model 
1 (mod-0) was removed from the stockpile. Following this, in 
1971, the last examples of the three remaining models were with- 
drawn: replaced by the B-57 bomb!. 


'The B-57 bomb is not covered in this section because it is a dual role weapon: 
capable of both ground attack and anti-submarine warfare. It is covered in the 
section on free-fall bombs. 
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A LULU depth bomb basing on a rolling display stand. 
Photo by: National Atomic Museum 


Two LULU depth bomb casings as they hang from their attachments 
inside a P-2V Neptune bomber. By being able to carry two LULUs, the P- 
2V could attack two separate submarine targets in a single patrol. 

Photo by: National Atomic Museum 
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ASROC (RUR-S5SA) 


SPECIFICATIONS 
Length: 15 ft 
Diameter: 1 ft 0.5 in 


Span: 2 ft 9.25 in 
Weight: 1,000 lbs 


PERFORMANCE 
Speed: Mach 1 Range: 9 miles 
PROPULSION: an 11,000 lb thrust Navy developed solid fuel rocket 
motor 


GUIDANCE: Technically Unguided; uses a timer system for thrust 
cutoff and payload separation. 


WARHEAD: either a conventional torpedo or a low kiloton W-44 nuclear 
depth bomb. 


CONTRACTOR: Honeywell Inc 


NOS. MISSILES: over a thousand rockets produced, approx 500 nuclear 
warheads in stockpile 


The ASROC is the only nuclear capable, Anti-Submarine 
weapon deployed on U.S. Navy Destroyers and Cruisers. This 
weapon could destroy any type of enemy submarine, no matter 
how fast-or how deep-it could travel. 

Back in the early 1950s the United States Navy developed a 
rocket launched homing torpedo. Called the RAT (Rocket As- 
sisted Torpedo), its purpose was to give destroyers, cruisers, and 
frigates a standoff attack capability against enemy submarines. 
This little rocket, however, soon proved to be extremely limited 
in both range and payload and so poor in accuracy that the tor- 
pedoes regularly missed their targets. Regardless of this, the Navy 
still wanted a standoff antisubmarine weapon, and in 1955 be- 
gan development of a longer range, more powerful rocket called 
the RAT C. Later that year this program was combined with an- 
other Navy project to develop a rocket boosted nuclear depth 
charge. The resulting weapon system was then named ASROC 
(Anti-Submarine ROCket). 


Somewhere off the West Coast of the United States, the USS Paul F Foster 
fires an ASROC from its bow “pepper box” launcher. The launch was 
part of training exercises, 1 December 1977. 

Photo by: U.S. Navy 


A RUR-SA ASROC is being loaded onto a rail launcher. The photo was 
taken on 23 August 1961 during the weapons evaluation tests on board 
the Frigate the USS Norfolk (DL-1), somewhere off Key West, Florida. 
Photo by: U.S. Navy 


An ASROC streaks away from the cruiser USS Leahy somewhere in the 
Pacific. The picture was taken by PHC T. Ahlgrim, 1 July 1983. 


Photo by: U.S. Navy 
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Development of the ASROC officially began with the issu- 
ing of a development contract to Honeywell in June of 1956. 
Shipboard evaluations of the weapon system began on the USS 
Norfolk in 1960. Problems with the nuclear warhead, however, 
delayed its delivery until late 1960. Initial Operational Capabil- 
ity (IOC) was then achieved on four U.S. destroyers in 1961. 

The ASROC was one of the simplest weapons the U.S. Navy 
ever fielded. Once a hostile submarine was detected, an ASROC 
was selected and programmed (timer set) for flight. The ship’s 
launcher, either an eight shot Mk-112 or a Terrier Mk-10, then 
rotated towards the target and elevated to the proper firing angle. 

Once launched, the weapon’s range was controlled by the 
Ignition and Separation Assembly (ISA). This unit would shut 
off the rocket’s thrust by detonating explosive blocks at a preset 
time. The ASROC then began its descent, completing a ballistic 
arch to the target area. The ISA then separated the payload which, 
if it was a depth charge, plunged into the water and detonated at 
a preset depth. If the payload was a homing torpedo, a parachute 
would softly lower the torpedo into the water. Once submerged, 
it would then activate and find its target. 

Following the deployment of the ASROC system, on 11 May 
1962 the Destroyer USS Algerholm test fired a live, nuclear 
armed ASROC. Codenamed Swordfish, the test occurred at 1:00 
PM, 425 miles South-Southwest of San Diego, California. This 
test was conducted to both proof-fire the weapon and to deter- 


mine what the detonation of the warhead would do to its launch- _ 


ing ship and ship’s sonar system. 

The ASROC changed little in its two decades of service. In 
1965 the original torpedo (the Mk-44) was replaced by the light- 
weight Mk-46. Later on a new separation unit was added to im- 
prove the rocket’s reliability and accuracy. Outside of these 
changes however, the weapon is virtually the same as it was when 
it was first deployed in 1961. 

With the development of vertical launch systems, the Navy 
has begun development of a new missile. Called the Vertical 
Launch ASROC, this new—conventional—missile has already 
begun replacing the ASROC. By the year 2000 the original 
ASROC will no longer be in U.S. Navy service. 

The fall of the Soviet Union has had a significant effect on 
U.S. nuclear weapon systems. By 1994, all Navy surface ships— 
except carriers—no longer had a nuclear capability: all ASROC 


Navy personnel work on a Pepper Box launcher. As you can see, this 
Pepper box model could elevate an individual pair of missiles to the 
proper firing angle. Also visible in this picture are the back ends of four 
ASROC missiles: the rear covers have been removed. 

Photo by: 


The Swordfish shot from nuclear test series Dominic, 11 May 1962. Here 

we see the size of the underwater burst of an ASROC nuclear warhead. 

The ship in front of the blast is the USS Algerholm (DD-826), which fired 
_ the rocket. The photo was taken by PH2 D L Wann on the USS Preston 

(DD-795). 

Photo by: U.S. Navy 


nuclear depth charges have been placed in storage pending dis- 
mantlement. Thus, U.S. Navy surface ships no longer have a 
nuclear anti-submarine weapon system. 


MARK 45 TORPEDO (ASTOR) 


SPECIFICATIONS: 
Length: 18 ft9 in Weight: 2,680.26 Ibs 
Diameter: 19 in 


PERFORMANCE 
Speed: 40 knots Depth: 6.5 to 49 ft 
Range: 10 miles 


PROPULSION: Electrically powered (battery), enough power for 9 
minutes of operation. 


GUIDANCE: Command control via wire system. 


WARHEAD: Either a conventional warhead or a low kiloton W-34 fis- 
sion device. 


CONTRACTOR: Westinghouse 


NOS. MISSILES: At least a thousand produced, approx 600 nuclear 
armed 


The ASTOR was the only U.S. Navy Torpedo to be deployed 
with a nuclear warhead. Its purpose was to give Navy subma- 
rines an assured kill capability against Soviet deep diving sub- 
marines. 

In 1955 intelligence information indicated that the Soviet 
Union was building a massive submarine fleet. The next year, 
the CIA stated that this fleet posed a serious threat to allied com- 
mercial sea routes. As a result of this conclusion, in December 
of 1956 the Navy began development of a@ nuclear tipped tor- 
pedo. 
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A Mk-45 ASTOR is being pulled from the water after tests at the Naval 
Torpedo Station, Keyport, Washington. The picture was taken on 12 June 
1959, 

Photo by: U.S. Navy 


The plan was to arm the in-development Mark 45 torpedo, 
called ASTOR or Anti-Submarine TORpedo, with a nuclear 
warhead. A request for a nuclear warhead was made in mid- 
1957, and by the Summer of 1960 the LULU depth bomb’s W- 
34 warhead had been selected. Production of the ASTOR tor- 
pedo then began in 1961 with the first deliveries occurring in 
1963. 

Though the ASTOR was the most destructive torpedo the 
Navy ever deployed, by 1961 it was already obsolete. This was 
due to the torpedo’s use of command guidance: a system in which 
guidance commands are transmitted from the submarine to the 
torpedo through a wire that uncoils from a spool in the tail of the 
torpedo. This system limited the range of the Mk-45 to the amount 
of wire carried in the spool'. This system also required the launch- 
ing submarine to use active sonar to track its target. On the first 
“ping” the target submarine would know the location of the 
launching submarine and launch their own homing torpedoes. 
These limitations quickly overshadowed the Mark 45’s high ac- 
curacy and great destructive power. 

On 21 May 1968 the Navy Attack Submarine, USS Scorpion 
(SSN-589), went down with all hands approximately 400 miles 
SW of the Azores. Theorists citing recently declassified informa- 
tion (declassified in 1984) suggest that one of the submarine’s 
Mk-45 torpedoes caused the accident. The theory is that one 
accidentally activated inside the sub and, after the crew fired it, 
it self homed on its launching sub. Since the ASTOR was wire 
guided, however, this could not have happened. 

Regardless of its problems, the Navy could not begin with- 
drawing the Mk 45 until the first Mk 48 homing torpedoes were 
deployed in 1972. Retirement was slow, however, with the last 
ASTOR being removed from the stockpile in 1977. Following 
withdrawal, the Mark 45s were converted into conventionally 
armed homing torpedoes. Renamed Freedom torpedoes, they 
served for many years with allied forces. 


‘It is stated that the Mk-45s limited range gave it a dual kill capability: its target 
and its launching submarine. 
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An ASTOR is being loaded onto an old Navy submarine for testing. The 
photo was for Public Relations purposes when it was released on 21 
March 1960. 

Photo by: U.S. Navy. 


A crewman makes a final check on a torpedo before closing the tube. 
Though not necessarily an ASTOR, the picture was taken during Anti- 
Submarine exercises, Task Group Alpha, July 1959. 

Photo by: U.S. Navy. 


A Mk-45 ASTOR torpedo undergoing testing. 
Photo by: U.S. Navy 
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SUBROC (UUM-44A) 


SPECIFICATIONS: 
Length: 21 ft 
Diameter: 21 ft 


Weight: 4,000 Ibs 


PERFORMANCE 
Speed: supersonic Range: 28.5 miles 
PROPULSION: A 36,500 Ib thrust Thiokol TE-260G composite solid 
fuel rocket motor. 


GUIDANCE: Inertial guidance system by Kearfott 
WARHEAD: a W-55 fission warhead 
CONTRACTOR: Goodyear Aerospace 


NOS. MISSILES: atleast 300 produced- every attack submarine could 
carry from 4 to 6 missiles. 


The SUBROC was the first standoff anti-submarine weapon 
to be deployed on U.S. Navy submarines. With this weapon, 
Navy attack submarines could engage one or more enemy sub- 
marines while remaining out of range of their torpedoes. 

Research into a submarine launched anti-submarine missile 
began in 1953 as part of the Aliex Study. Two years later the 
commander of the Navy’s Regulus missile force proposed a solid 
fueled, torpedo tube launched, nuclear bombardment missile for 
use by Navy submarines against either subsurface or land tar- 
gets. Though such a weapon would have given every Navy sub- 
marine a surface strike capability, the idea was eventually scaled 
down to an anti-submarine missile with only a secondary air- 
burst capability. A feasibility study for the weapon was begun 
on 19 September 1957. Development of the SUBROC then be- 
gan at the U.S. Naval Ordnance Laboratory at White Oak, Mary- 
land, in June of 1958. The first test launch occurred on 3 August 
1959. 

The SUBROC system was much harder to develop than its 
surface ship counterpart, the ASROC. Where the ASROC could 
use the sonar systems then in service, the SUBROC required a 
new sonar system capable of detecting enemy submarines 35 to 
40 miles away. The SUBROC also needed a special fire control 
system that could use the sonar data to both program and prime 
the missile for flight. This incompatibility would require the Navy 
to authorize construction of the Permit class of attack subma- 
rines in 1958 and 1959. 

With the sonar and fire control problems, the SUBROC sys- 
tem was also delayed by problems with the solid fuel rocket 
motor. One problem was that when the torpedo tube was filled 
for launch the sea water’s low temperature chilled the missile’s 
solid fuel. This caused the fuel to burn inefficiently, effecting 
the missile’s performance. Another problem was the formation of- 

large air bubbles in the motor cavity during the filling opera- 
tion. Such an air bubble could snuff out the motor igniter or 
interfere with the missile’s flight control system. 

The motor problems were just the start of the difficulties 
the Navy had in developing the SUBROC. When the missile left 
the ocean for the air, a strong shock/vibration was induced into 
the missile’s structure. There were also problems in maintaining 


A SUBROC undergoes pressure testing as part of a pre-firing test. The 
picture was taken at the Navy Ordnance Laboratories at White Oak, 
Maryland, 28 October 1964. 

Photo by: U.S. Navy 
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A SUBROC as it is lowered into the torpedo room of the USS Permit. 
Photo by: U.S. Navy 


A SUBROC roars from the sea during a sea trial. 
Photo by: U.S. Navy 


An artist conception of a SUBROC flight. 
Photo by: U.S. NAVY 


guidance control after rocket motor separation (the missile was 
controlled by thrust vectoring). Finally, the depth charge had to 
be able to survive the impact forces caused by its re-entry into 
the ocean. These issues would prevent the SUBROC from enter- 
ing service until mid-1965. 

Regardless of the development problems, once the SUBROC 
was deployed it would prove itself worth the wait. With these 
missiles Navy attack submarines could now engage enemy sub- 
marines at distances far beyond that of enemy defensive torpe- 
does. Also, because the SUBROC traveled through the air, the 
target submarine could not detect the approach of the missile 
with its sonar and try to escape. Finally, since the SUBROC tray- 
eled at supersonic speeds, the time it took to reach its target was 
1/10th what a torpedo would take. Because of these capabilities, 
production of the SUBROC would not end until the year 1972. 

In the mid to late seventies an improvement program was 
proposed for the SUBROC. In this program the missile’s analog 
guidance system would be replaced with a new digital system. 
The solid fuel motor also would be regrained to retard the ef- 
fects of time (solid fuel motors deteriorate over time). In 1979, 


A SUBROC is loaded into the USS Permit for testing. 


A grainy long range camera picture of a SUBROC at the start of stage 
separation. 
Photo by: U.S. Navy 


Photo by: U.S. NAVY 
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A SUBROC bursts to the surface during a test flight. The red forward section is the warhead section containing the guidance system and, if this was a live test, 


the nuclear depth charge. 
Photo by: U.S. Navy. 


A grainy long range camera picture of a SUBROC during stage separa- 


tion. 
Photo by: U.S. Navy 


however, Congress decided against this upgrade and instead 
called for a new missile: the Anti-Submarine Warfare/ Standoff 
Weapon (AS W/SOM). Development of this missile (now called 
Sea Lance) was significantly delayed, however, forcing the Navy 
in 1983 to implement the earlier SUBROC enhancement pro- 
gram. This kept the system viable until 1992. 

The recent fall of the Soviet Union, and the INF Treaty of 
the late 1980s, signalled the end of the SUBROC system. In 
1992, all remaining SUBROC warheads, and their missiles, were 
placed in storage in the United States. Replacing these missiles 
is the conventionally armed Sea Lance, the nuclear warhead for 
this weapon being cancelled in 1986. 


Chapter 13 


Nuclear Artillery 


Since the mid-1950s, nuclear projectiles have been a part of 
the United States nuclear arsenal. Officially, these weapons were 
developed because nuclear artillery provided a high accuracy, 
all-weather attack capability that 1950s era aircraft could not 
match. Unofficially, nuclear projectiles were developed because 
both the Army and Navy had significant experience with artil- 
lery and, thus, were more comfortable with these weapons then 
ballistic missiles. 

By the 1960s nuclear artillery had become a standard capa- 
bility of Army and Marine units. Though simpler—more reli- 
able—ballistic missile systems had come into service, nuclear 
projectiles had become the primary short range nuclear system. 
These projectiles were accurate (to a point), fast responding, and 
reliable. 

In the 1970s and 1980s, however, nuclear artillery would 
have its problems. Aging projectiles, and population increases 
in Europe, made the rounds difficult to use in combat. Though 
the Army began developing new rounds in 1971, the Neutron 
bomb issue would delay the fielding of a new 8 inch projectile 
until 1981. Even then the neutron issue shortened production of 
the 8 inch, forcing the development of a new, duel capability 8 
inch round, and delayed further a new 155 mm round. 

Today, the situation has changed drastically. In less than four 
years the Army and Marines have lost all their nuclear systems, 
including their nuclear artillery rounds. The result of several re- 
cent nuclear arms agreements, these projectiles have been com- 
pletely replaced by new conventional weapons. The question 
this author has, however, is how do we now respond to a third 
world country’s use of a Little Boy size nuclear weapon (13 Ki- 
lotons) with no nuclear arms of similar yield? 


280MM ATOMIC CANNON 
(T131) 


SPECIFICATIONS (Gun Carriage): 
Length: emplaced 38 ft5 in Weight: 
in transit 84 ft 2 in 


emplaced 94,000 Ibs 
with transporters 166,638 Ibs 
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PERFORMANCE OF GUN 
Muzzle Velocity: 2,500 ft/sec 
Range: (HE) 31,400 yds (17.84 miles) 
(Nuclear) Mk-9: 26,300 yds (15 miles) 
(Nuclear) Mk-19: 32,700 yds (18.6 miles) 


WARHEAD: Either a conventional or either a Mk-9 or Mk-19 nuclear 
projectile of 15 Kiloton yield. 


NUMBER DEPLOYED: 20 guns were manufactured, one battalion 
formed 


The 280MM Atomic Cannon was the world’s first nuclear 
capable artillery piece. Not only was this cannon the largest road 
mobile field piece the United States Army ever deployed, it was 
also the most powerful. 


A 280 mm atomic cannon is shown to visiting French officers at the 
Finthen Air Field, Germany, 27 July 1959. The weapon dwarfs everyone 


present. 
Photo by: U.S. Army 
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The Grable nuclear test—part of the Upshot-Knothole test series—at 
Frenchmans Flat, Nevada, 25 May 1953. In the foreground you see 
Atomic Annie, the cannon that fired the nuclear round. Annie is now on 
permanent display at Fort Sill, Oklahoma. 

Photo by: Sandia National Laboratories 


The Mk-19 projectile that is on display at the National Atomic Museum. 
This round was 200 Ibs. lighter than the original Mk-9, and it had better 
ballistics. The deployment of this round significantly improved the 
nuclear range and accuracy of the 280 mm. 

Photo by: National Atomic Museum. 


With the 18 September 1947 creation of the U.S. Air Force, 
the United States Army lost its primary means of delivering 
nuclear warheads: aircraft. Not wishing to be the only non-nuclear 
service, the Army began looking for an alternative means of de- 
livering nuclear warheads. Because the available nuclear war- 
heads were too big to be carried by anything other than large a 
rcraft or missiles, initially this search centered on guided mis- 
siles. Congress made sure this situation did not change by for- 
bidding the development of small warheads: their reason for this 
was that nuclear weapons were too powerful for battlefield use. 

Following the August 1949 detonation of the Soviet Union’s 
first nuclear device, Congress rescinded its prohibition on small 
nuclear warheads. Before the year was out, development of the 
Mk-8 and Mk-7 bombs was underway. The development of these 
small warheads in turn allowed the Army to update its potential 
delivery vehicle list to include large artillery pieces. Of particu- 
lar interest was the 240mm cannon. 

The 240mm (9.5 inch) mobile cannon had been under de- 
velopment by the Army since November 1944. The Army’s 
counter to Germany’s railroad guns, it was for use against hard- 
ened point targets, communications centers and long range artil- 
lery. Unlike its German contemporaries, however, the 240mm 
was designed to be mobile over roads and open fields: maxi- 
mum speed-40 MPH over paved roads. It also could be emplaced 
faster than the railroad guns, giving it a lower response time. 
The most important feature of all, however, was its pinpoint ac- 
curacy in all kinds of weather and at night. It is stated the cannon 
was as accurate as 8 inch artillery at close range and more accu- 
rate at long range. 

Regardless of these capabilities, the 240mm cannon had one 
problem. Though it had a barrel larger than a 9 inch gun, it still 
was too small to handle the smallest nuclear warhead then in 
development. Unwilling to wait for a smaller warhead, in the 
spring of 1950 the Army ordered the cannons bored out to 230mm 
(11 inches). At this larger size not only could it handle a nuclear 
warhead but its range was even greater’. 

With the start of the Korean War on 25 June 1950, develop- 
ment of the 280mm cannon was accelerated. In the spring of 
1952 testing of dummy nuclear and conventional rounds began 
at Fort Sill, Oklahoma. Then, to inaugurate the gun into service, 
on 25 May 1953, a 280mm atomic cannon fired a live nuclear 


The 280 mm cannon that is on display at the National Atomic Museum in 
Albuerquerque, New Mexico. Only two others are know by the author to 
still exist: Atomic Annie at Fort Sill, and the 280 mm at the Aberdeen 
Proving Ground Museum, Maryland. 

Photo by: Author’s Photo. 


Men of the 264th Field Artillery Battalion haul conventional 280 mm 
projectiles during gunnery practice held at the Baumholder firing range 
in Germany, 9 September 1955. 

Photo by: U.S. Army 
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A projectile (or Projo) is lifted onto the 280 mm gun carriage by the 
carriage crane. This photo was taken during firing exercises by the 39th 
FA Battalion at Grafenwohr Training Area, Germany. Photo taken by 
SP5 Rosati, 69th Signal Co, 28 September 1958. 

Photo by: U.S. Army 


Men of Battery B, 216th FA Battalion, begin emplacing a 280mm cannon 
during off post training at Grafenwohr, Southern Area Command, 
Germany, 12 August 1955. 

Photo by: U.S. Army photo 


round at Frenchmans Flat in the Nevada nuclear testing grounds. 
Called Shot Grable of test series Upshot-Knothole, the cannon’s 
Mk-9 round traveled 7 miles and then detonated 524 feet in the 
air: 15 kiloton yield. 

Deployment of the 280mm to Europe began soon after the 
Grable shot: only one battalion was ever deployed. Initially these 
guns were armed with Mk-9 nuclear shells. This shell’s great 
weight and poor aerodynamics limited the 280mm engagement 
range to 15 miles: conventional rounds could reach over 17 miles. 
To correct this, in mid-1955 the Army began replacing the Mk-9 
with the Mk-19 round. This lightweight round could travel 18.6 
miles, more than a mile further then the conventional rounds. 
Deployment of this round was completed in 1957. 

While deployment of the Mk-19 was underway, in 1956 the 
Army began deploying the first Mk-33 nuclear rounds for the 8 


Men of Battery B, 216th FA Battalion show what you do when the 280 
mm’s hydraulic loader fails. 12 August 1955. 
Photo by: U.S. Army 


inch howitzer. Nuclear capability in this smaller, more mobile, 
howitzer was a more effective and survivable weapon system 
than the 280mm. Thus, as more of these new shells became avail- 
able, the Army began phasing out the 280mm cannon. The last 
cannon was retired from service in 1963. 

A total of three 280mm atomic cannons are still in exist- 
ence at the following Museums: Aberdeen proving grounds, 
National Atomic Museum, and Fort Sill Oklahoma. The one at 
Fort Sill is of special significance since it is “Atomic Annie,” 
the cannon that fired the live Mk-9 round in the Grable nuclear 
test. 


Notes 
'The accuracy life of the 280mm barrels was only 300 rounds. 
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MK-23 16 INCH NAVAL SHELL 


SPECIFICATIONS: 
Length of Projectile: 5.3 ft 
Weight of Projectile: 1,900 Ibs 


Diameter of Projectile: 16 in 


PERFORMANCE 
Range of Gun: 23 miles with a 2,700 Ib shell. 
Yield: 15 to 20 Kilotons 


DEPLOYMENT: approx 50 made for use by the MK-7 Naval guns 
carried on Iowa class battleships. 


The Mk-23 nuclear shell (called KATIE) was designed for 
use by the Navy’s Iowa class battleships in the attacking of en- 
emy coastal military targets. Though there is no record of it be- 
ing operationally deployed, it was the largest nuclear projectile 
ever stockpiled by the United States. 

Though no exact information is available, by the time the 
Army live fired the 280mm atomic cannon, the Navy was con- 
sidering a nuclear projectile for its battleships. Though such a 
projectile would have been shorter in range than available Navy 
aircraft or missiles, it still had virtues. Besides pinpoint accu- 
racy, a nuclear 16 inch shell could be fired in all types of weather, 
and at night. These were capabilities Navy fighters of the period 
did not have. 

Development of the Mk-23 projectile began in September 
of 1953: four months after the 230mm was live fired. Three years 
later, in December of 1956, it was placed in the Navy stockpile. 

By the time the Mk-23 was deployed the Navy had begun 
mothballing its Iowa class battleships. The first one to be de- 
commissioned was the Battleship Missouri on 26 February 1955. 
The New Jersey was then deactivated on 21 August 1957, fol- 
lowed by the Iowa on 24 February 1958. The last ship, the Wis- 
consin, was decommissioned on 8 March 1958', leaving the Mk- 
23 with no operational firing platform. Though three ships were 
in service while the Mk-23 was stockpiled, the author has found 
no record of it ever being carried at sea. 

Regardless of its lack of a firing platform, the Mk-23 re- 
mained in the United States stockpile until October of 1962. 


A look at the 16 inch guns the Mk-23 was designed for. This photo was 
taken during the Persian Gulf war, hence the reason why a Tomahawk 
cruise missile is seen rising from the ship. Even today the range and 
striking power of these guns is formidable. 

Photo by: U.S. Navy. 


The New Jersey gives a full nine 16 inch gun broadside during gunnery 
practice. You can see the power of these guns by the fact that the whole 
ship has been moved to port by the recoil. Notice the bow wake. 

Photo by: U.S. Navy 
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Previous: The Mk-23 16 inch nuclear projectile on display at the National 
Atomic Museum. This shell would have given the Navy’s battleships a 
nuclear strike capability in the mid- 1950s. The shells primarily were kept 
in storage, however, due to the battleships being mothballed soon after the 
Korean War. 

Photo by: National Atomic Museum 


Notes 
'For several months prior to this the Wisconsin was undergoing bow reconstruc- 
tion following a collision with an escort destroyer. 


M422 8 inch Nuclear Projectile 


SPECIFICATIONS: 
Length: 37 in approx 
Diameter: 8 inches 


Weight: 243 lbs 


WARHEAD: A | to 2 kiloton W-33 fission device. 
PERFORMANCE: Range- 8.76 miles 


The M422 8 inch projectile is the second nuclear artillery 
round developed for the United States Army. It was intended for 
use against large units of enemy armor and infantry. 

Even before the 230mm Atomic Cannon had been deployed, 
by 1951 the Army was aware of this weapon’s limitations. Though 
easier to deploy than earlier large cannons, compared to self- 
propelled 8 inch howitzers the 80 ton 280mm was slow to move 
and emplace. Furthermore, because only 20 of these guns were 
built, an enemy only had to destroy twenty guns to neutralize 
the system. To solve this problem, in April of 1952 the United 
States Army began lobbying for a smaller nuclear shell for use 
by standard 8 inch Howitzers. 

Development of the M422 shell was authorized in June of 
1953 with funding being issued in February of 1954. Two months 
later the program was put on a crash basis. Emergency produc- 
tion of the round began in February of 1955 and stockpiling of 
the M422 commenced in 1957. 

With the deployment of the M422s, the Army had a highly 
mobile nuclear system that was incapable of being completely 
neutralized by enemy fire. The weapon was also more reliable 
then the 280mm since an 8 inch howitzer could always be found 
to fire the round. With these new capabilities, however, the round 
also had a major problem: it was not ballistically similar to op- 
erational conventional rounds. 

Unlike the 280mm Mk-19 round, the M422 could not use 
the same firing settings as conventional 8 inch rounds. To set up 
the gun, a special high explosive spotting round (M424) was 
fired first against the planned target area. Only after one of these 
rounds had arrived on target would the M422 be fired. The use 
of this spotting round, plus the fact that the M422 was assembled 
in the field, significantly increased the weapon’s response time. 

An improved model of the M422, the M422a1, was deployed 
in 1964. Like the earlier model, however, this model also lacked 
the ballistic similarity necessary for high accuracy. Thus, in June 
of 1971, the Army began development of a new nuclear projec- 
tile using a W-75 warhead. Though this round was cancelled in 
June of 1973, in January of 1975 development began on a sec- 
ond nuclear round called the M753. Production of this round 
then began in 1980, and in mid-1981 the M753 began replacing 
the M422 on a one for one basis. 


The old M422 8 inch projectile is shown in its new M613 shipping 
container. This new container was deployed in the last ten years to 
improve weapon security. 

Photo by: U.S. Army 


Trainees practice with a M-110 8 inch, self propelled howitzer at Fort Dix, 
New Jersey. The photo was declassified on 17 November 1975. 
Photo by: U.S. Army 


An older model M-110 8 inch howitzer. You can tell the difference by the 
short barrel and the lack of a muzzle brake. This gun can fire the older 
M-422 rounds while the more modern series 70 type guns cannot. 

Photo by: 

Captions, group 14 
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Because of a Congressional mandate, in August of 1986 
production of the M753 was ended before the last M422 was 
retired. As a result, in mid-1987, approximately 900 M422 and 
M422al projectiles were still in the U.S. stockpile. 

The fall of the Soviet block has prompted the withdrawal of 
all U.S. nuclear weapons from Europe. By 1991 all 800 remain- 
ing M422s had been placed in storage in the United States. Dis- 
mantlement began soon after this, and in September of 1992 the 
last M422 was retired from stockpile. 


Davy Crocket 


SPECIFICATIONS: M-29 155mm recoiless M-28 120mm recoiless 


Length: 8 ft 2 in 5 ft 1 in 
Weight: 371 Ibs 116 lbs 
PERFORMANCE 
Range: Min 1,000 ft 1,000 ft 
Max 2.5 miles 1.24 miles 


WARHEAD: Either conventional explosives or a W-54 variable yield 
fission device. Yield of W-54 variable from 20 to 250 
tons. 


NUMBER DEPLOYED: 6,247 guns known funded. 
Only 400 nuclear tipped XM388 projectiles produced. 


The Davy Crocket was the third nuclear artillery piece the 
U.S. Army ever deployed. With this weapon, Army squads could 
destroy large units of enemy tanks and or infantry. 

The Davy Crocket was developed to give Army infantry 
units an effective weapon against large units of Soviet armor. 
The weapon system, first deployed in late 1961, consisted of a 
standard projectile (the XM388) and two gun types, the heavy 
155mm M-29 and the light 120mm M-28. 

The longer ranged M-29 was transported to its firing area 
by either an M-113 armored personnel carrier or a large truck. 
Once there it was then quickly set up by its three man gun crew. 
The smaller M-28, however, was both carried and fired from an 
Army jeep. If the terrain was too tough for the jeep, the M-28 
also could be carried by its gun crew for a short distance. Both 
guns had the same destructive power, however, because both 
weapons used the same XM388 279mm projectile. 

Loading, or assembling, a Davy Crocket was completely 
different from a howitzer. First a powder charge, with its own 
mechanical firing mechanism, was inserted into the Crocket gun 
tube. While this was going on, the XM388 projectile was at- 
tached to a long bar, or Spigot. This Spigot was then slid into the 
front of the Crocket (the XM388 was not inserted into the gun 
barrel of the Crocket but stayed in front). Once this was done all 
that remained was for the Crocket to be aimed at the planned 
target and the firing mechanism to be triggered. The powder 
charge explosion would then shoot the Spigot out of the gun, 
throwing both it and the attached nuclear projectile a great dis- 
tance. By design, some explosion gases were directed out the 
back of the tube to counteract recoil. 

While in service, the Davy Crocket warhead was live fired 
twice. The first time was a weapon effects test on 7 July 1962, 
code named Little Feller II. The second live fire, Little Feller 1 


A M-28 Davy Crocket recoilless gun is on display at Aberdeen Proving 
Grounds, 23 March 1961. Note the small spotting gun attached to the 
underside of the weapon. 

Photo by: U.S. Army 


on 17 July, was a complete test of the Davy Crocket system. Part 
of the Ivy Flats military exercise, in Little Feller 1 the round was 
fired from an M-29 Crocket launcher. The warhead traveled a 
distance of 1.77 miles and then detonated slightly above ground!. 
Twenty-six minutes later a company of men from the 4th Infan- 
try division, and a Platoon of tanks, entered the shot zone to 
complete the maneuvers. 

Before the Little Feller tests, on 9 June 1962 the Davy 
Crocket became operational with 7th Army units in West Ger- 
many. Following deployment, however, the United States gov- 
ernment became concerned about the fact that this weapon, when 
fielded, was controlled by an Army Sergeant. Production of the 
Crocket was then ended in February of 1965 with the first weap- 


Not the world’s best photo of the Crocket warhead unit, but good enough 
to show that no part of this projectile actually entered the Crocket gun. 
The device rested on the front of the gun barrel with only the spigot 
piston entering the barrel. This projectile was used with both the heavy 
and the light Crocket guns. 

Photo by: National Atomic Museum 
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ons being withdrawn in July of 1967. The last Davy Crocket 
was removed in early 1971. 


'This round was fired at 10 AM Mountain Time 


M454 155mm Nuclear projectile 


SPECIFICATIONS 
Length: 2 ft 10 in approx Weight: 119.5 lbs 
Diameter: 155mm 


WARHEAD: A one to two kiloton W-48 fission device. 
PERFORMANCE: Range- 8.75 miles 
NUMBER DEPLOYED: approx 1,060 


The M454 is the smallest nuclear artillery round the United 
States Army has ever deployed. Like the 8 inch and Crocket 
nuclear systems, it was intended for use against large forma- 
tions of enemy armor and infantry. 

Even as development of the M422 8 inch nuclear projectile 
was beginning in April of 1954, the Army began lobbying for 
still another nuclear projectile. Smaller and lower in yield than 
the M422, this nuclear round was for use by U.S. Army Air- 
borne and U.S. Marine Corp 155mm howitzer units. In April of 
1955, the Department of Defense called for a feasibility study of 
such a projectile. On 20 September 1956, the AEC was then 
requested to concentrate its Nuclear Projectile work on the 
155mm shell project. Development of the M454 projectile then 
began in mid-July of 1957. 

Development of the M454 was slow compared to the ear- 
lier M422 8 inch projectile. Part of the problem was a lack of 
data on the launch forces a 155mm round is subjected to. The 
primary reason, however, was that the M454 projectile was not 
ahigh priority project. Production engineering did not begin until 
January of 1961, and the shell’s design was not released for pro- 
duction until January 1963. Production finally did start in Octo- 
ber of 1963, and by March of 1968 1,060 M454’s Mod 0’s had 
been produced. 

The M454 Mod 0 was not a very well designed round. It 
had no ballistic similarity to conventional shells, no spotting 
round to determine the proper gun settings, and it had to be as- 
sembled in the field. Retirement of this round began in January 
of 1965 and, with the deployment of the improved M454 Mod 1 
in 1969, the last M454 Mod 0 was withdrawn. Since that time 
additional improvements have been done and, as of last report, a 
M454AS round has been fielded. 

Even with these improvements, the M454 round still had its 
limitations. Like the previous round, it has no ballistic similarity 
to operational conventional rounds and is shorter in range. Fur- 
thermore, the M454AS5 is not compatible with the series 70 based 
self-propelled field howitzer now used by NATO. Development 
of a new round to correct these problems, however, was can- 
celled in 1990 following the fall of the Soviet Block. 


Right: A modern M-109A2/A3 155 mm, self propelled howitzer on 
display. These guns are the main stay of U.S. Army Artillery units. 
Photo by: U.S. Army 


The M454AS5 155 mm projectile on display. This is the conventional 
training round for the M454 nuclear projectile. Note that the shell is 
equipped with a proximity fuse. 

Photo by: U.S. Army 


The Mk-454 projectile on display at the National Atomic Museum. 
Photo by: National Atomic Museum 


230 ¢ Nuclear Weapons of the United States 


In 1992 all remaining M454 rounds were withdrawn to the 
United States for storage. At that time approximately 400 ex- 
amples were in stockpile. These rounds have become inoper- 
able, however, due to the replacement of their 155mm howitzers 
with newer, series 70 based 155mm guns. Thus, in 1994, the 
Department of Defense could state that the nuclear artillery ca- 
pability had been deleted. 


M753 8 inch Nuclear projectile 


SPECIFICATIONS: 
Length: 43 in 
Diameter: 8 inch 


Weight: 215 Ibs 


WARHEAD: 325 produced with a | to 10 Kt W-79-0 fission device 
225 produced with a W-79-1 fission warhead which had 
three yields from subkiloton to 2 kilotons. 


PERFORMANCE: Range- 18 miles 


The M753 8 inch projectile was the last nuclear artillery 
round deployed by the United States Army. It was to replace the 
M422 in the roll of engaging large units of enemy Armor and 
infantry. 

In the years following the deployment of the M422 8 inch 
projectile, the population of Europe increased dramatically. By 
the 1970s it had become impossible to use this inaccurate round 
without hitting either friendly units or civilians. In addition, im- 
provements in projectile aerodynamics, and the development of 
solid fuel boosters, significantly increased the range of conven- 
tional ammunitions. As a result, in June of 1971 development 
began on a new eight inch nuclear projectile. 

Two years after development began, in June of 1973 the 
project was cancelled by Congress. The reasons cited for this 
were rising costs and the lack of an Enhanced Radiation (neu- 
tron) capability. Though it did not want an ER capability, the 
Army bowed to Congress and, in January of 1975, began devel- 


A M110A2 8 inch howitzer is well camouflaged at the 7th Army Training 
Center, Grafenwohr, Germany. The gun was attached to both the 1/36 FA 
(VII Corps) and the German 81st FA (2nd Corps) in July 1983. 

Photo by: U.S. Army 
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The M753 8 inch nuclear projectile. This round was to replace the older 
M-422 rounds. It had superior range thanks to a solid fuel booster 
(shown), and better aerodynamics. It also could be converted into a 
neutron warhead for use against enemy armor. 

Photo by: U.S. Army 


opment of the M753. Stockpiling of this weapon was approved 
in January of 1977 and, in October of 1978, acquisition of pro- 
duction tooling began. Operational testing of dummy rounds 
began in October of 1979. The first live rounds were then opera- 
tionally deployed in July of 1981. 

Deployment of the M753 produced a 50% increase in the 
destructive power of U.S. Army 8 inch howitzer units. Having 
the same ballistics as the M650 conventional round, the M753 
had twice the range of the older M422. Its accuracy was also 
higher, reducing the risk of injuring civilians or friendly troops 
(collateral damage) by 80%. Finally, because it is similar to the 
M650, the M753 does not need a spotting round. Thus, it can be 
fired on a target area immediately after it is released. 

Where the M422 was fielded in two pieces, the M753 was 
fielded as an all up round. The only action required to ready the 
weapon was the insertion of the fuze. Because of this, to insure 


The M785 projectile and its special shipping container. The projectile fuse 


has been attached and the projectile is ready for loading. 
Photo by: U.S. Army : 
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The M785 projectile and its shipping container. In this picture the fuse is 
on its programmer unit at the front of the shipping container. 
Photo by: U.S. Army 


against the round falling into terrorist hands, the weapon was 
kept in a special shipping container. This unit used a modern 
multi-code electronic lock with a limited try option. Thus, if the 
proper access code was not entered within a certain number of 
tries a destruct unit would fire, rendering the M753 inoperable. 

In 1985, Congress ordered that all new production nuclear 
projectiles be built without the Enhanced Radiation (neutron) 
capability. As a result, production of the W-79-0 neutron war- 
head was ended in favor of the W-79-1 warhead. This new model 
could be converted into a neutron device through the addition of 
ER components. 

In 1986 Congress issued an order limiting the number of 


modern nuclear rounds to 925 examples. Since this included a 
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A modern, long barrel M-110, 8 inch, kicks up some dust at the 
Grafenwohr Training grounds, Germany. The vehicle has an interesting 
canvas cover to protect the crew from rain and snow. The gun is part of 
the 3rd Battalion, 37th FA, 210th Field Artillery Group. 

Photo by: U.S. Army 


planned new 155mm projectile, in August of 1986 production of 
the M753 was ended at 550 rounds. This action produced a mixed 
force of 325 Enhanced Radiation and 225 non ER M753s. 

With the fall of the Soviet Union the U.S. government de- 
cided that tactical nuclear weapons were no longer needed. Thus, 
after the removal of the tactical nuclear warheads from Europe, 
in 1990 the Army began withdrawing the M753 from the stock- 
pile. By 1992 only 300 rounds were reported in storage in the 
United States. By 1994 the round was no longer referenced, end- 
ing the nuclear capability of the Army’s 8 inch howitzers. 


i 
ee 


A modern, long barrel, 8 inch howitzer on display. The new M785 was designed for these series 70 based guns because they cannot fire the older M-422 
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Chapter 14 


Atomic Demolition Munitions (ADMs) 


Versions: 
(Name) (Warhead) (Deployment Period) 
Unknown Mk-7 1954 to late 50s 
Unknown W-31 1958-1965 
XM-113 W-30 1961-1967 
MADM W-45 1965-1987 
SADM W-54 1964-1992 


The Atomic Demolition Munitions are the only nuclear 
weapons that could be used against enemy forces and not cause 
any casualties. Their purpose was to deny enemy forces the use 
of various routes and facilities during an invasion. 

Atomic Demolitions Munitions, or ADMs, are the worst 
documented of all U.S. nuclear weapons. With a few exceptions 
most of the information in this chapter is unsubstantiated: even 
the table at the top of this section is in dispute'. It is because of 
this problem that the author decided to create this section to give 
a general briefing on the purpose of the ADM force. 

Atomic Demolition Munitions were to be used by Army 
engineers to destroy bridges, railways, highways, mountain tun- 
nels, and buildings before an enemy could capture them. As a 
building buster, the ADM would prevent enemy forces from cap- 
turing intact special underground bunkers, communications fa- 
cilities, or supply dumps. By destroying railways, bridges, tun- 
nels, and highways, the ADMs also would prevent an enemy 
from moving troops units along these routes”. Because of this, if 
they are used properly, ADMs can be used to channel an inva- 
sion force into an area where U.S. and allied forces are massed 
to attack. 

The ADMs have several distinct advantages compared to 
other United States nuclear weapons. First, because the ADMs 
were primarily deployed by retreating forces (note: see SADM) 
they were strictly defensive in nature. Another beauty was that 
because they were emplaced deep within a structure- or under- 
ground- they did not produce a fireball and a large contamina- 
tion zone. The amount of fallout in the local area was massive 
however, requiring the ADMs to be designated dirty bombs. Fi- 
nally, because the ADMs were detonated by radio command or 
timer, the device could be set off after NATO forces had evacu- 
ated the area and before the enemy occupied it. 

With these virtues, however, the ADMs had a major prob- 
lem. To prevent a terrorist from stealing one of these weapons, 
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no ADMs were ever installed at their prescribed detonation points. 
Since the ADM only has a deterrent value when emplaced, and 
considering the time required to emplace one, they would prob- 
ably be of little use in a real invasion. 

To solve the problem of emplacement security, in the early 
1980s the United States Army tested an earth penetrator war- 
head for the Pershing II missile. Work on this warhead was 
shelved in 1980, however, when the Pershing II program was 
changed from a tactical weapon to a long range Strategic mis- 
sile. Three years later NATO issued the Montebello Decision, 
calling for the removal of all ADMs from Europe. This order 
was completed in 1985, ending almost thirty years of service to 
NATO. 


'Chuck Hansen lists a total six ADMs in his book “U.S. Nuclear Weapons: The 
Secret History. According to Hansen, the sixth device was the T-4: a device 
made from retired Mk-8 bombs. Since only Hansen lists it I have choosen not to 
include it in this chapter. The weapons listed here are offically listed by the 
National Atomic Museum as having been deployed. 

> This tactic is called Area Denial. 


ADM (W-7) 


SPECIFICATIONS: 


Length: Packing Crate- 2 ft. 5.875 in 

Width: Packing Crate- 2 ft. 5.875 in. 
Height * .* - 3 ft. 3.375 in 
Weight: * * - 1,527 lbs. 


Yield: Since it was the W-7 warhead, it was probably around 20 Kt. 


This was the first ADM ever deployed by the United States. 
Like all the ADMs that followed, its purpose was to allow Army 
commanders the ability to destroy bridges, roadways, and tun- 
nels ahead of advancing enemy columns. 

Considering when it was developed, this ADM was nothing 
more than the W-7 warhead used in the Mk-7 bomb, the Corpo- 
ral SRBM, and the Honest John rocket. Regardless of its exten- 
sive use, the W-7 was a very large device, requiring a team of 
engineers to emplace and arm it. This, plus its high yield, made 
it more trouble then it was worth to military commanders of the 
period. It was retired in the late fifties. 
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ADM (Mk-31) 


SPECIFICATIONS: 


Length: Packing Crate - 2 ft 5.875 in 

Width: Packing Crate- 2 ft 5.875 in 

Height * * - 3 ft 3.375 in 
Weight: * * - 1,113 Ibs 


Yield: Since it was the W-31 warhead, it was probably around 20 Kt 


This ADM was the second such weapon to be deployed by 
the United States. Since it was also carried by the Honest John 
Rocket, one would expect it had the same dimensions (and ship- 
ping crate) of the earlier ADM (W-7). Thus, the ADM (W-7) 
dimensions have been used in this section. It is known however 
that this bomb weighed less then the earlier W-7. 

Even with its lighter weight this bomb was still very hard to 
emplace or deploy, especially in a short time. As a result, fol- 
lowing the deployment of the lighter XM-113, this weapon was 
withdrawn from service. By 1965, none were left in the stock- 
pile. 


XM-113 


SPECIFICATIONS: 
Length: 5 ft 4 in. 
Diameter: 2 ft 11 in 


Weight: 840 Ibs 


Yield: Kiloton class (W-30 warhead) 


The XM-113, commonly called the Sewer Pipe, was the third 
ADM to be deployed by the United States. With its deployment 
in 1961, combat engineers now had a reasonable chance of 
emplacing the weapon during an invasion of Europe. 

Because it was lighter than previous ADMs, the XM-113 
was significantly easier to handle and emplace. In addition, the 
XM-113 could be emplaced underwater. This allowed it to be 
used to destroy canals, dams, and other water related installa- 


Special Weapons Support team members S/SGt Corbett R Warden, S/Sgt 
Walter S. Biskuplak, and SP5 Charles R Jenkins work with a XM-113 
Atomic Demolition Munition. 1 February 1965 

Photo by: U.S. Army 


tions. This final capability also could have been used by Navy 
seals to destroy enemy Naval facilities. 

Like earlier ADMs, the XM-113 was never emplaced while 
in service. Following the deployment of the smaller MADM and 
the SADM munitions, the XM-113 was gradually withdrawn 
from the stockpile. By 1967, none were in service 


MEDIUM ATOMIC DEMOLI- 
TION MUNITION 


(MADM) 

SPECIFICATIONS: 

Length: Shipping Container- 3 ft 6.5 in 
Width: Shipping Container- 2 ft 0.5 in 


Height: * * - 2ft4in Weight: * * ~ 391 Ibs 


Unofficial information on MADM: Diameter no greater than | 


foot. 0.5 inches - the diameter of the Little John warhead section which 


also carried the W-45 warhead. 
Yield: 1- 15 kilotons (W45) fission warhead 


Like the other ADMs, the MADM was developed to give 
U.S. Army and Marine Corp commanders the ability to channel 
the advance of enemy forces. Development began in 1956 and, 
in 1965 it, entered the U.S. Stockpile. Deployment in Europe 
probably occurred that same year. 

In the years that followed its deployment, the MADMs sat 
in secure, possibly underground, nuclear bunkers at U.S. Army 
facilities in Europe. Then, following the October 1983 
Montebello decision, the last MADM was withdrawn to the 
United States in 1985. Withdrawal from the arsenal began about 
the same time and in late 1987 the last MADM was removed 
from stockpile. 


A head on view of the Medium Atomic Demolition Munition on display at 
the National Atomic Museum. 


Photo by: Author’s 
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A side view of the MADM on display at the National Atomic Museum. 
Photo by: Author’s 


SPECIAL ATOMIC DEMOLI- 
TION MUNITION 
(SADM) 


SPECIFICATIONS: 

Length: Shipping Container - 35 in. 

Width: Shipping Container- 26.2 in. 

Height: * * - 26.6 in. Weight: * * = 163 lbs. 


Unofficial data on SADM: Weight of the warhead is less than 79 
lbs. Dimensions taken from the size of Falcon and Davy Crocket weap- 
ons; Length approx. 20 inches, Diameter less than 1] inches. 


Yield: Yields listed for the W-54 warhead vary from 0.1 to | Kilotons. 
Yield was not adjustable in the field. 


The Special Atomic Demolition Munition is the only ADM 
still in service with U.S. armed forces. It also is the only U.S. 
ADM that could be used offensively. 

The SADM was developed to improve the capability and 
effectiveness of the NATO ADM force. The smallest nuclear 


device the U.S. ever deployed, this ADM can easily be carried 
to its target by helicopter, truck, jeep, or in the backpack of a 
single U.S. soldier. Because of this last delivery mode, the SADM 
has been labeled the “suitcase bomb”’. 

The small size of the SADM allows it to be deployed by 
special forces units (Green Berets, Rangers and Seals). These 
units would use the SADM to destroy bridges, roads, and rail- 
ways that have already been overrun by enemy troops. This means 
the SADM can be used in an offensive manner to cut enemy 
supply and reinforcement routes to a planned invasion area. 

The ability to attack targets in an enemie’s rear gives the 
SADM astrategic attack capability. In this situation, the SADM 
would be carried deep inside the national territory of a hostile 
nation to destroy key industrial and military facilities. 

According to the October 1983 Montebello decision, by 1985 
all SADMs were to be removed from Europe. Dismantlement 
began soon after this, and by 1992 the SADM was no longer in 
the stockpile. 


Notes 

'Though called the suitcase bomb, the SADM was still very heavy. At 79 Ibs 
without shipping container, the SADM was not a weapon you carried into a 
building by yourself. 
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